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ABSTRACT

Institutions of higher education, including community colleges are subject to

increased pressure to reduce their costs. The purpose of this study is to determine what

factors relate to community college costs, to determine if community colleges experience

economies of scale, and how both costs and economies of scale are related to the 2005

Carnegie classifications.

The data used in this study was derived from the National Center for Education

Statistics (NCES) Integrated Post Secondary Data System (IPEDS). Data was selected

for odd years from the 1987 through 2003 data sets. Average cost-per-student FTE acted

as the dependent variable for the study for a quadratic cost function. A total of 15

independent variables were examined including: six variables related to services provided

by the institution; four variables representing the outputs of community colleges; and five

variables representing the inputs. Dummy variables were created for the Carnegie

classifications. A series of fixed effects and ordinary least squares (OLS) regressions

were run to examine the relationship between the independent variables and average cost-

per-student FTE. The existence of economies of scale was examined as was how these

relationships are influenced by Carnegie classification.

The relationship between institutional characteristics and costs was found to vary

based on Carnegie classification. Further, the choice of data and regression selected

(fixed effects or OLS) also impacted the results. Results indicated a range of from two to

ten significant variables based on Carnegie classification, data and regression type. The

institutional size associated with the lowest average cost-per-student FTE was found to be
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related to Carnegie classification. The point at which institutions cease to experience

economies of scale ranged from 6,445 to 47,346 with the medium rural institution

classification being associated with lowest values. In all but one instance, the point at

which institutions cease experiencing economies of scale is higher than the largest

institution in the classification. This implies that all institutions are capable of growing

while still experiencing a decreasing average-cost-per-student FTE. In terms of average-

cost-per-student FTE, branch campuses of four-year institutions have the lowest average-

cost-per-student while urban-multi-campus institutions have the highest average-cost-per-

student FTE.
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CHAPTER 1:

INTRODUCTION

Community colleges1 enrolled over 6.2 million students in Fall 2003, or nearly

37% of all enrollments in higher education nation-wide. In total, these institutions spent

nearly $28 billion in general and educational expenditures during fiscal year 2000-2001,

representing nearly the same spending as the total economy of oil-rich Alaska.

Significant attention has been focused on the costs of higher education because of

the total dollars spent and because of recent calls for accountability such as the National

Commission on the Cost of Higher Education (1998) and the Spellings Commission

(2006). To date, most of the attention on expenditures has focused on four-year

institutions. However, community colleges have not been immune to cost scrutiny and

diminishing state support. This scrutiny has brought renewed emphasis on cost structure

research in higher education.

All institutions of higher education are subject to cost structures not commonly

found in the business sector. In the business sector, two factors drive costs: the cost of

inputs; and the methods used to produce goods and/or services. The cost of inputs

includes the costs associated with materials and labor which rise with inflation. As firms

seek to reduce costs in an effort to maximize profits, the methods used to produce goods

and services are also evolving in an effort to increases productivity. Therefore even

though business costs rise as a result of inflation, increases in productivity minimize the

effect of cost increases or reduce the total cost of production.

1 In the context of this paper, the phrase community college will be used to refer to public community colleges.
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On the other hand, institutions of higher education belong to a class of

organizations that do not have the ability to experience substantial gains in productivity,

yet still must pay competitive wages for their highly educated workforce thus resulting in

increasing costs due to inflation (Baumol and Bowen, 1966). Unlike businesses, the

basic production process in higher education does not generally undergo substantive

change. Also, institutions of higher education do not necessarily operate at the point of

making the most efficient use of their productive capacity. Bowen (1980) developed the

Revenue Theory of Costs to describe this behavior. According to the Revenue Theory of

Costs, the costs incurred by institutions of higher education are not based on the

expenditures necessary to provide education, but based on the revenues collected by these

institutions. As revenues increase, costs increase. In the context of this study, costs

represent the expenditures associated with higher education as opposed to the costs

necessary to provide higher education.

There are two common opportunities for state systems of higher education to

reduce their costs: economies of scale and changing characteristics of their institution

associated with cost.

Economies of scale are said to exist where the average-cost-per-unit produced

declines with each additional unit produced. For example, if the average cost to educate

1,000 undergraduate students is $15,000 per student and the average cost to educate one

additional undergraduate student reduces the cost per student to $14,950, economies of

scale are said to exist. The study of economies of scale requires a relatively

homogeneous population and community colleges are diverse institutions with widely
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ranging missions, different offerings and serving diverse communities. Therefore, for

any meaningful economies of scale comparison, only community colleges with similar

characteristics should be compared.

How education is delivered and the services provided influences the costs borne

by institutions of higher education and therefore the prices they charge as tuition. Both

the National Commission on the Cost of Higher Education (1998) and the Spellings

Commission (2006) reports address these issues. By developing an understanding of an

institution’s cost structures, administrators can make rational decisions about the services 

the institution provides and the costs associated with those services.

Statement of Problem

State budgets are cyclical in nature. During periods of financial exigency,

budgets are cut, reducing or eliminating discretionary programs in an effort to balance

budgets. During periods of increasing revenues, states respond to the pent up demand for

cut programs by reinstating budgets. Further, as revenues increase, lawmakers are

pressured to spend down surpluses and respond to calls for reduced taxes by their

constituencies.

Increasing the complexity of the state budget equation are the increasing financial

demands of Medicaid. A joint report by the National Governors Association and the

National Association of State Budget Officers (2006) referred to Medicaid as a major

budget issues for states. Medicaid currently makes up 22.9% of state budgets with an

estimated 8% annual growth rate over the next decade.
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On the revenue side, structural changes in the economy are also having an impact

on state budgets. Consumer spending patterns are changing. Consumers spend a greater

portion of their incomes on services than in the past and sales taxes are not generally

collected on services. A second major change to state revenues is a result of the internet.

With limited exceptions, states are not able to collect sales taxes on internet related

transactions.

Notwithstanding this difficult financial environment, an increase in the demand

for higher education is projected. Undergraduate enrollment is expected to increase from

14.8 million undergraduate students in 2004 to 16.9 million undergraduates in 2015

(NCES) nationwide. Data from the chronicle of higher education (2005) indicates

growth among two-year institutions from 6.3 million in 2004 to 7.1 million in 2014, an

increase of 13% over ten years. In some high growth states, the increases in demand are

even more significant. For example, the California Postsecondary Commission (2005)

estimates that between 2003 and 2013 the demand for higher education at the community

college level will increase by nearly 29% and the Arizona Board of Regents (2004)

projects a 34% increase in the demand for higher education from 2005 through 2015.

The trend of decreased funding combined with increased enrollment is not new.

According to Vaughan (2005) since the 1960’s community colleges have been increasing

enrollments in the name of open admissions while state funding did not keep up or was

even cut.

What this means to community colleges is increasing competition for state

resources and a desire among lawmakers to see the most efficient use of those state
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resources allocated to community colleges while the number of students continues to

increase. For example, a recent bill introduced in Virginia focused on providing

incentives for students who are seeking four-year degrees to start out at community

colleges (Keller, 2007). This incentive is due in part because community colleges are

significantly less expensive per student FTE than 4-year institutions, particularly state

flag-ship institutions, providing the state a savings for funding undergraduate enrollments

at the community college rather than four-year institution. The unstated assumption in

this bill is that the quality of education received at a low-cost community college is the

same as that provided at a four-year institution.

For all states, but particularly those with growing undergraduate student

populations, these forces create a policy dilemma; where to educate the additional

community college students. One option is to allow enrollments as the existing

institutions expand. To consider this option, policymakers must understand the cost

structures of existing institutions and how these cost structures change with institutional

size. A second option is to change the organizational structure of the existing community

colleges. Are single campus institutions more efficient than multi-campus institutions or

vice versa? To answer this question, policymakers must understand how the structure of

community colleges relate to costs. A third option is to add more community colleges or

other institutions of higher education. If it is not possible to find cost savings or to limit

cost growth by utilizing existing institutions, then policymakers must consider

establishing new institutions to accommodate the anticipated growth in the student

population in the most cost-effective manner available.
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Studies Addressing the Problem

Several studies have sought to examine if institutions of higher education

experience economies of scale (e.g., Cohn, Rhine and Santos 1989; Laband and Lentz,

2003; Throsby, 1986; De Groot, McMahon and Volkwein 1991; et al). The institutional

focus of the studies were varied. For example, studies performed by Cohen, Rhine and

Santos (1989) and Laband and Lentz (2003) focused on U. S. institutions of higher

education and they found evidence of economies of scale. Another major group of

studies centered on groupings of Doctoral and Research institutions. De Groot,

McMahon and Volkwein (1991) examined a subset of 147 Doctoral and Research

institutions and found strong evidence of economies of scale for undergraduate

instruction.

Disaggregating institutions into smaller groups, such as by Carnegie classification

can provide additional insight to a study. By far the most elucidating study regarding the

value of disaggregating by groupings or classifications in the study of economies of scale

for institutions of higher education can be found in Koshal & Koshal’s (1995) study.

Their study focuses on economies of scale for Doctoral and Research institutions. There

are three significant findings in the Koshal and Koshal (1995) study. First, through the

use of classifications different cost functions are found for different classes of

organizations. Second, the relative homogeneity of a classification can be measured

through the adjusted R squared, or correlation coefficient, associated with the regression

used to develop each cost function. Third, with different cost functions, each institutional

classification experiences economies of scale at different levels of student production.
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Importance of This Study

Taxpayers, governing boards and state legislatures are pushing colleges for

greater accountability as tuition costs and taxes seem to rise faster than other measures of

inflation. As a result, community college administrators are under pressure to increase

the efficiency of their colleges’ operations.  In many states, community colleges are 

facing reductions in state and local funding and having to increase tuition or reduce

services to compensate for the reductions in tax revenues. For example, in 2003

California community colleges turned away 175,000 students in the face of a 1.7%

reduction in state funding (Evelyn 2004). Clearly, in this environment of fiscal stress,

institutions must understand and account for the ways in which institutional

characteristics influence costs. Failure to do so can lead to incorrect conclusions

regarding an institution’s relative efficiency (Toutkousian, 1998).  Therefore, this study 

provides insight as to how institutional characteristics correlate with costs at community

colleges. Identifying where these relationships exist, provides opportunities to adjust

college cost structures. Additionally, by identifying the levels of student production at

which economies of scale occur, administrators can adjust enrollment targets at their

institutions to minimize the average costs per student.

Purpose Statement

The purpose of this study is to examine the theory of economies of scale for

community colleges that relates the number of students and other cost related variables to

the average costs per student. The independent variables (the number of students and
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other cost related variables) can generally be categorized into two categories, input and

output variables. Input variables represent the inputs in the production process for

students. These variables will include items such as faculty salaries and the proportion of

part-time to full-time faculty. The second category of independent variables are output

variables. These variables may include degrees produced and student full time

equivalents. For this study, the dependent variable is defined as being the total costs

divided by the number of student full time equivalents, or the average-cost-per-student.

Further, the study makes use of the new 2005 Carnegie classifications for

community colleges, examining their usefulness in disaggregating community colleges

for the purposes of examining the financial characteristics of these institutions. The

relative average costs associated with each Carnegie classification of institution will also

be examined.

Conceptual Framework

The framework for this study is based on three theories. First is the theory

regarding the relationship between productivity and costs in higher education. According

to Baumol and Bowen (1966), institutions of higher education are subject to a different

set of rules than a for-profit enterprise. Higher education is only subject to limited

productivity gains unlike businesses, but must continue to pay competitive salaries.

Given the limited opportunity for higher education to experience gains in productivity

and the need to pay competitive wages, higher education is subject to continuously

escalating costs.
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The second theory is Bowen’s (1980) Revenue Theory of Cost. The Revenue

Theory of Cost posits that institutions of higher education will raise all the funds they can

and spend all the funds they raise on seeming fruitful educational ends. These behaviors

can enhance student learning and the student’s college experience, however, it also means 

that most institutions of higher education are not operating at the most efficient point

from the perspective of average cost per student. Additionally, the Revenue Theory of

Costs basically states that costs are determined by revenues. This implies that changes in

the average cost structure may be a result of changes in revenues, not cost structures.

The third and last theory is the microeconomic concept of economies of scale.

Economies of scale are said to occur where the average total costs decline as the number

of units produced increases (see Figure 1). Further, at some point (point A in Figure 1),

Figure 1. Economies and Diseconomies of Scale

the average total cost is at a minimum. At production levels beyond point A,

diseconomies of scale occur. Diseconomies of scale occur when the average total cost

increases with each additional unit of production.

Economies
of Scale

Diseconomies
of Scale

A

Average
Expenditure
Per Student

Number of Students
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Research Questions

This study is intended to answer three primary research questions. These

questions are:

Question 1: What institutional characteristics are related to higher costs for community

colleges?

Question 1a: How does the relationship between institutional characteristics and

community college costs vary based on Carnegie Classification?

Question 2: What institutional size is associated with the lowest average cost-per-

student?

Question 2a: How does the institutional size associated with the lowest cost-per-

student vary based on Carnegie Classification?

Question 3: What is the relationship between average-cost-per-student and Carnegie

classification?

Summary

This chapter introduces the framework for this study by establishing the

background information on the concepts of economies of scale as well as the cost and

productivity pressures on community colleges. The next chapter addresses the key higher

education literature on economies of scale and cost structures in higher education.
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CHAPTER 2

LITERATURE REVIEW

Community colleges represent an extremely heterogeneous grouping of

institutions. A meaningful analysis of the cost structures of these institutions requires a

method for grouping of institutions with similar missions and cost structures. Given this

need, this literature review will first touch upon the literature regarding existing

classification systems for community colleges. In the following section, cost functions

used in higher education, and the determinants of costs in institutions of higher education

are examined. Lastly, I review the research on economies of scale in these institutions.

Classification Systems for Community Colleges

The rationale and types of classifications developed for community colleges are

significantly different than those of other types of institutions of higher education. This

section briefly describes the six principal classification schemas discussed in the

literature.

Classification represents the grouping of entities based on their similarities

(Bailey, 1994). For community colleges, the objective is to identify classifications of

institutions to advance knowledge regarding these institutions (McCormick and Cox,

2003). However, there is little consensus among key stakeholders or institutions

themselves regarding the missions of the community college (Cohen 2003), making it

more difficult to create a classification system for community colleges. However, Cohen

(2003) identifies four criteria for use in the development of a classification system for

community colleges. The first of these criteria is that the classification system must be
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descriptive, not based on quality. Secondly, the criteria must be valid. Thirdly, the data

must be widely available. Last, the categories must be understandable.

Although there have been numerous suggestions for classifying community

colleges from the literature, the primary schemas are as follows:

 classification schema based on cluster analysis (Phipps, Shedd and

Merisotis; 2001),

 classification schema based on institution size (Cohen;1999, 2003),

 classification schema based on curriculum (Schuyler; 1999, 2003),

 classification based on degree production (Shaman & Zemsky; 2003),

 classification schema based on institutional control, geography, size and

governance (Katsinas; 1993, 1995, 2003),

 the Carnegie classification (Carnegie Foundation; 2005).

Classification Schema based on Cluster Analysis

A mixed methods attempt to classify community colleges using cluster analysis is

the schema developed by Phipps, Shedd and Merisotis (2001). This schema used a focus

group to select variables from the Integrated Postsecondary Education Survey (IPEDS)

system. The researchers then used cluster analysis in an attempt to categorize

institutions. Although other variables held some influence, the results of the cluster

analysis placed primary emphasis on institutional size. Institutions with less than 2,000

students were categorized as Community Development and Career Institutions. Those

institutions with 2,000 or more students, but less than 10,000 students were categorized
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as Community Connector Institutions. Institutions with 10,000 or more students were

characterized as Community Megaconnector Institutions. Although this method

increased the number of categories for community colleges to three, it did little more than

sort the institutions by size.

Classification Schema based on Size

The schema proposed by Cohen (1999, 2003) was based purely on size. Cohen

argues that several key factors are directly related to institution size including;

percentage of college income derived from federal grants and contracts, expenditures on

instruction as a percentage of total education and general expenditure, percentage of part-

time students and percentage of auxiliary revenues. Size is a logical way to classify

community colleges, but even Cohen and Brawer (2003) recognize that community

colleges are engaged in a diverse set of missions and activities that are relevant for

classifying the activities of community colleges, but not relevant to the size of these

institutions.

Classification Schema based on Curriculum

The schema presented by Schuyler (1999, 2003) is one of the more innovative

models reviewed. Schuyler contends that classification should be based on curriculum.

Schuyler’s model defines those community colleges with lessthan 50 percent of their

offerings in the Liberal arts as occupational community colleges. Those with greater than

50 percent are classified as liberal arts community colleges. By using course offerings in

this manner, this classification system focuses on the transfer function as a classifying

characteristic. Schuyler questioned the usefulness of her classification schema stating:
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“This method is not practical unless it were to be adopted by the National Center of 

Education Statistics (NCES) in its standard data collection practices.” (2003, p. 31)

Classification Schema based on Degree Production

A classification schema based on degree production was developed by Shaman &

Zemsky (2003). Their classifications were built based on a degree production ratio. This

ratio is expressed as the number of graduates divided by the total enrollment. Institutions

with a ratio of less than 10% are defined as course-focused. Those between 10 and 15%

categorized as mixed-focus and those greater than 15% are degree-focused institutions.

Unfortunately the usefulness of the model in this sample is limited because the degree

production ratio is not significant to the .05 level.

Classification Schema based on Institutional Control, Geography, Governance and Size

The schema developed by Katsinas (1993, 1995, 2003) is the foundation of the

2005 Carnegie classification system for community colleges. Katsinas recognized the

shortcomings of the earlier Carnegie classifications that grouped community colleges into

a single category. He articulated a schema that more appropriately classified community

colleges. His classification schema focused on institutional control, geography,

governance, and size. Within this schema, institutions are classified as being public or

private, rural, suburban or urban, single-campus or multi-campus and small, medium or

large. Specifically, public 2-year institutions are separated into three geographic

categories; rural, suburban, and urban. Rural colleges are then sub-categorized by size,

whereas suburban and urban institutions are subcategorized as either single-campus or

multi-campus. This schema is an improvement over the original Carnegie classifications
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for community colleges, but falls short of the accuracy provided by the Carnegie

classifications as demonstrated in Koshal & Koshal (1995). Further, the Katsinas

classification system does not address multi-campus districts versus multi-college

community college districts.

Carnegie Classification Schema

The Carnegie classifications, originally developed in the early 1970’s, represented 

the first comprehensive, widely accepted classification standards for higher education.

Although the classification system went through significant changes between the early

1970’s and 2000, the primary focus of the classification system was institutions other

than community colleges. During this time between two and four categories existed for

doctoral granting institutions, two categories for masters granting institutions, and two to

three categories for baccalaureate granting institutions, and one category for community

colleges. To those who study community colleges, one classification did not provide

adequate granularity to effectively study this diverse group of institutions. The entire

schema was changed in 2005. Fourteen classifications for community colleges were

created, including seven for public community colleges, in contrast to three

classifications for doctoral granting institutions, three categories of masters granting

institutions and three classifications for baccalaureate granting institutions.

In summary, there have been a wide range of attempts to develop classification

systems for community colleges based on a variety of factors. The 2005 version of the

Carnegie classifications for community colleges appears to incorporate most of the
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factors explored as part of other classification schema reviewed and should be useful in

the study of community colleges.

Cost Functions and Determinants

Higher education is similar to for-profit firms in that cost functions can be

modeled through the use of both input and output cost determinants. This section briefly

discusses cost functions for higher education and highlights some of the more commonly

encountered input and output determinants found in higher education.

Cost Functions

Cost functions are mathematical models describing the relationship between

institutional characteristics and costs. As an example, if costs were purely based on the

number of students, the costs would equal the number of students times a constant. Total

costs functions fall into the following categories; production/input model, output cost

function, and a combined model using both input and output. All three models are

presented as illustrated by Brinkman (1990).

The production/input model generally takes the form:

C=Σpixi (1)

Where C is total costs, pi is the price of the ith input, xi is the quantity of the ith input. In

the production or input model, the costs of the inputs used in the production process all

become variables. Typically, these inputs would include items such as faculty labor,

classroom materials costs and laboratory equipment.

The next model is the output cost function. The output model takes the form:

C=C(q,p) (2)
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Where C is total costs, q is the vector of the output quantities and p is the vector of the

output prices. In the context of higher education, these outputs could be things such as

undergraduate Full Time Equivalent students (FTE), graduate FTE and research.

The third model, and most frequently found in the literature, combines the input

model and the output model. To do this, microeconomic theory is used to combine the

models. According to microeconomic theory, firms seek to minimize their costs of

production (see equation 1) subject to their production possibilities curve. The

production possibilities curve represents the firm’s maximum production for a given set 

of inputs, technology being held constant. This being the case, equation 2 can be

rewritten as:

C=C(q,p;t) (3)

Where C is total costs, q is the vector of the output quantities and p is the vector of the

output prices subject to technology t. This represents the output cost function subject to

the minimization of input costs, within the constraints of the organization’s production 

possibilities curve.

The cost function most frequently used in higher education is one that utilizes

measures of both the inputs and outputs. Analyzing the cost determinants in higher

education is an imperfect science because many of the inputs and outputs of higher

education are neither quantifiable nor available in readily accessible data sets. Many of

the cost determinants studied are either proxies for other quantities, such as the ratio of

students to faculty representing average class size, or are limited to only those items
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collected in the datasets. With these limitations in mind, the following is a discussion of

input and output cost determinants from higher education literature.

Input Determinants

Input determinants are those items that act as the inputs, in other words, they are

the ingredients to the higher education production process. Traditionally in

microeconomics, input determinants broadly include labor, materials, capital and

entrepreneurship. The limited availability of certain types of input data and the unique

nature of the higher education enterprise has guided academic researchers to the

following rough categories of input determinants: average class size; the ratio of full-

time to part-time instructors; faculty salaries; the percent of the budget spent on

instruction; curriculum; and institutional category. The empirical findings in each of

these categories will follow as will an explanation of why the determinant impacts costs

in the manner observed.

Faculty Salaries

Faculty labor can be viewed as the prime labor input to the higher education

process. Generally, faculty are responsible for producing the traditional “products” of 

higher education (e.g., undergraduate instruction, graduate instruction and research).

Considering that salaries are the largest category of costs in higher education, faculty

salaries should be a significant determinant of costs.

The effects of faculty salaries on institution of higher education costs has been

well documented by many authors (e.g., Cohn, Rhine and Santos, 1989; Toutkoushian,

1999; Watkins, 1998). Logically, one would expect institutional costs to rise as faculty
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salaries rise. Further, increases in salaries also increase fringe benefit costs. For

example, at a minimum, social security and retirement contributions are tied to faculty

salaries. Often, other costs such as health care, tuition benefits, and travel increase as

salaries increase.  The rise in fringe benefit costs further increase the institution’s costs.

As an example, of the relationship between faculty salaries and institutional costs,

Toutkoushian (1999) found that increasing the average full professor salary by $1 results

in a $274 to $290 increase in an institution’s total costs and an average increase of 

between $0.19 to $0.20 per student.

Ratio of Full-time to Part-time Instructors

One of the more contentious topics in higher education in recent years is the

perceived move by colleges and universities to hire part-time faculty in greater numbers

than in the past to lower the costs of instruction (Gappa and Leslie, 1993). Regardless of

the motives, Toutkoushian (1999) identified that the percent of faculty who are full

professors has a significant impact on both the total expenditures for an institution and for

the average expenditures per students. Increasing the average percent of full professors

by 1%, results in a $53,890 to $58,180 increase in an institution’s total costs and an 

average increase of between $30 to $32 per student.

The empirical evidence that an increase in the ratio of full-time to part-time

instructors increases costs for the institution makes sense intuitively. The compensation

received by full-time faculty is significantly greater than that received by part-time

faculty. From the perspective of salary, part-time faculty receive significantly less

compensation than full-time faculty. Part-time faculty are typically compensated by the
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class at a standard rate. The standard rate is generally lower than the pro-rated

compensation an entry level full-time faculty member receives for the same work. The

fringe benefits paid to part-time faculty are significantly lower than that paid to full-time

faculty. Part-time faculty fringe benefits include the federally mandated items such as

social security and medicare and may include limited benefits provided by the institution

such as use of the library and/or tuition. Full-time faculty receive significantly more

comprehensive and hence expensive benefits. In addition to the benefits received by

part-time faculty, full-time faculty generally receive insurance (e.g., health, dental, life,

etc) comprehensive tuition benefits, sick leave and vacation.

Furthermore, the costs of maintaining the physical space for a full-time faculty

member are significantly higher than those of a part-time faculty member too. As a

minimum, full-time faculty generally receive an office with furnishings, a computer and

phone. Part-time faculty may have a shared space to access a computer and phone or

they use their own. Full-time faculty also receive travel funds, funds for journal

subscriptions, and equipment for research and teaching. Part-time faculty may receive

little or no instructional supplies. In summary, full-time faculty cost more than part-time

faculty, so increasing the ratio of full-time faculty to part-time faculty should increase the

costs to the institution.

Average Class Size

Two measures of average class size were investigated in the literature on the costs

for institutions of higher education: the ratio of faculty FTE to student FTE (faculty-

student ratio) and the ratio of student FTE to faculty FTE (student-faculty ratio). Since
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average-class-size, the faculty-to-student ratio, and the student-to-faculty ratio measure

essentially the same thing, the relationship between the number of faculty and the number

of student, they are used interchangeably in this section of the paper. Studies by

Brinkman (1981), Koshal and Koshal (1995) and Toutkoushian (1999) all found average–

class-size to be a significant determinant of costs at institutions of higher education.

Examples of the effects of average class size on institutional costs are illustrated

by Koshal and Koshal (1995) and Toutkoushian (1999). Both studies find that,

increasing the student-faculty ratio by one results in a decrease in the average total cost of

between $168 to $1,658 per student, depending on the other variables used to create cost

functions.

Increasing the ratio of students-to-faculty, or conversely decreasing the ratio of

faculty-to-students, results in cost savings for the institution. Increasing the student-

faculty ratio has the effect of allocating the faculty member’s salary over additional

students, lowering the unit costs and potentially the total costs by reducing the number of

faculty required to teach a given level of workload.

Curriculum

The programs offered (Curriculum) by an institution, and their effect on costs

have been examined by several studies. In the context of the studies examined here,

curriculum is reflected in the percentage of degree completers in a set of academic

disciplines or in terms of departments with similar characteristics being grouped together.

Throsby (1986) and Dundar and Lewis (1995) examined the relationship between

curriculum and average costs as well as marginal costs. In both cases, three similar
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curricular categories were created. The first includes arts and social science programs.

The second included the physical sciences and mathematics. The third included

engineering and in Throsby’s case, medical programs.  

In both studies, the arts and social sciences category of programs experienced

decreasing average costs as enrollment increased. In the case of the Dundar and Lewis

study, the actual marginal cost for producing an undergraduate credit hour was negative.

Under these conditions, adding additional students decreases the institution’s overall 

costs.

The physical sciences and mathematics category of programs and the engineering

and medical programs category demonstrated increasing costs as the number of student

credit hours increased. Both studies found these programs to be more expensive than the

arts and social sciences category of programs. Throsby, found the engineering and

medical programs to be 1.7 times as expensive as the arts and social sciences category of

programs and the physical sciences and mathematics category of programs to be 1.44

times the cost of the arts and social sciences category of programs.

The findings regarding the relative average costs and marginal costs for the three

categories of departments are not surprising. The disciplines included in the arts and

social sciences allow for the largest average class sizes, tend to have the lowest faculty

salaries and lowest supply costs for instruction. The engineering and medical classes

generally are graduate programs with small average class sizes, relatively highly paid

faculty and expensive equipment requirements.
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Institution Category and Governance Structures

Institutional category and governance structure have been used to classify

institutions of higher education when analyzing institutional costs. In the context of the

studies examined here, governance relates to the institution being a private or public

institution and institutional category is determined by the institution’s Carnegie 

classification.

Toutkoushian (1999) identified that the governance structure of an institution has

a significant impact on the total expenditures for an institution and for the average

expenditures per students. Among public institution, the average total expenditures are

between $5.3M and $8.7M lower than a private institution, and the average-cost-per-

student at a public institution is between $2,075 and $2,318 lower on average than a

private institution.

The relative proportions spent by private and public institutions in whole and on a

per student basis are well documented. For example, in 1994 Private research and

doctoral institutions spent nearly twice as much per student FTE as public research and

doctoral institutions (McPherson and Schapiro, 1998).

According to Koshal and Koshal (1995), institutional quality, as defined by

Carnegie classification has a significant impact on the average total cost of the

institutions examined in their study. In the case of the Koshal and Koshal study, the

adjusted R squared can be used as a measure of the accuracy of the classifications. As a

baseline, regressions on the aggregate data and yield an adjusted R squared of 2.79%.

When the data is disaggregated by institution type, a significantly different result
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occurres. For Research I universities, these variables account for over 52% of the

variation. For Research II Universities, the result is an adjusted R squared of 0.568,

accounting for nearly 57% of the variance in the variables. Among doctoral I and

doctoral II universities, the results are nearly as positive. For Doctoral I universities,

35% of the variance is described by the variables, and for Doctoral II universities, only

about 19% of the variance is due to the selected variables.

The results of the Koshal & Koshal study are not unexpected because there are

many differences between institutions of higher education that would influence cost

structures. By using the Carnegie classifications to group institutions, similarities are

more apparent than when examining institutions in the aggregate.  Utilizing Trow’s 

(1984) concept of academic drift, one would expect Research I and Research II

universities to be very similar to each other as evidenced through the adjusted R squared

for these institutions. They have similar missions and pursue similar funding sources and

hence similar cost structures. Doctoral I and Doctoral II institutions are much less similar

as they are lower in the institutional hierarchy. They do have similarities, but not to the

extent that Research I and II institutions do. This is evidenced through the relatively low

correlation adjusted R squared figures for these institutions. The implication is that their

cost structures are similar, but not as similar as those of Research I and Research II

institutions.

Both institutional category and governance structure are demonstrated to be major

determinants of costs for an institution of higher education. Private institutions are

shown to spend significantly more per student FTE than public institutions. The
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Carnegie classification of the institutions is correlated with the cost per student and

therefore total costs.

Percent Expenditures on Instruction

Toutkoushian (1999) identifies that the percent of expenditures on instruction has

a significant impact on the total expenditures for an institution, and for the average

expenditures per student. Increasing the average percent of expenditures on instruction

by 1% results in a $101,200 to $117,600 decrease in an institution’s total costs and an 

average decrease of between $84 to $93 per student.

I contend that decreasing costs based on the percentage of expenditures on

instruction is actually a reflection of the Carnegie classification of the institution and

potentially the relative availability of funds at the institution. Institutions that focus on

instruction, tend to perform little to no research. Therefore, the portion of the budget that

would have been allocated to research ends up in instruction. Further, I assert when

institutions are under financial stress they focus resources on their core activities,

particularly instructional activities, reallocating resources from other areas of the

institution.

Output Determinants

Output determinants are those items that act as the outputs, or the things produced

from the higher education production process. As was the case with input determinants,

the availability of data and the unique nature of the higher education enterprise have

guided academic researchers to the following output determinants: Undergraduate

students, non-credit students and the ratio of full-time to part-time students.
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Undergraduate Students

Undergraduate student production is likely the most studied output determinant of

costs in higher education (e.g., Brinkman, 1981; Cohn, Rhine and Santos, 1989; De

Groot, McMahon and Volkwein, 1991; Koshal and Koshal, 1995; Toutkoushian, 1999;

Laband and Lentz, 2003, et. al.). Undergraduate student production is measured two

ways; first in terms of FTE and second in credit hour production. FTE are generally

made up of a count of the full-time students plus some portion of the part time students.

Credit hour production is simply made up of the total number of credits of instruction

students earn. Credit hour production is used in isolated instances to derive student FTE

values, however, no standard conversion factor is in general use. Most of the studies

reviewed for the purpose of this analysis use translog functions, quadratic or cubic

equations in an effort to capture any non-linear effects in the variable, such as economies

of scale.

The marginal costs of undergraduate student production varies greatly over time

and by study. In his study of 50 research universities, Brinkman (1981) identifies FTE

undergraduate enrollment as having a significant influence on instructional costs. Each

additional undergraduate student adds $684 to the total instructional costs at the average

sized institution. Laband and Lentz (2003) find undergraduate enrollment and

undergraduate enrollment squared to be a significant variable looking at the total cost

function. At the mean undergraduate enrollment at public institutions, (4,413 students)

each additional undergraduate student increases total costs by $5,127. At private
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universities, the mean undergraduate enrollment is 1,159 with a marginal cost of $10,374

per additional student.

All the referenced studies find that undergraduate enrollment is a significant

determinant of costs in higher education even though the studies used very different data

and very different cost functions. Each additional undergraduate enrollment creates

additional costs for the institution because additional classes are added, resulting in

additional faculty costs. Additionally, the costs of instructional supplies increase as the

number of undergraduate students increases. Finally, with additional undergraduate

students, there is a need for additional co-curricular services such as admissions

representatives, advisors, student life, career services and financial aid. This increase

results in additional costs for the institution.

The magnitude of the cost increases and the points at which economies of scale

occur differ significantly by institution and institutional type. Basic microeconomic

theory predicts the behaviors observed in these studies. As undergraduate enrollment

increases, so do costs. Additionally, the production of undergraduate instruction appears

to benefit from economies of scale. As the number of students increases, the cost-per-

student decreases until some point, at which the average-cost-per-student once again

increases.

Non-Credit Students

In community colleges, a less common output cost determinant is that of non-

credit students. Brinkman (1985) examines the effect of non-credit students on

community college costs. Brinkman finds that non-credit students have a small but
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significant impact of institutional costs. Every 1% change in the number of non credit

students translates to a 0.007% change in costs.

Intuitively, the enrollment of non-credit students should have a positive effect on

the costs of an institution of higher education. Non-credit students are taught by

instructors who are paid wages and fringe benefits by the institution. Staff who develop

offerings, market and schedule classes, register students and collect payments for non-

credit students are also paid wages and fringe benefits by the organization. The salaries

and fringe benefits for these employees increase the costs paid by the institution.

Ratio of Full-time to Part-time Students

According to Brinkman (1985), the ratio of full-time to part-time students is a cost

predictor. Traditionally, between two and three part time students are equated to one full-

time student. Brinkman, however, finds that marginal general expenditures for full-time

students were 5 to 10 times higher than those for part-time students, depending on the

size of the institution.

On one hand, one would predict that each part-time student requires the same or a

proportional level of student services as a full-time student and a proportional level of

instructional services. From Brinkman’s study, we see that full-time students require five

to ten times the resources of part-time students. I posit that this could be as a result of

full-time students accessing more co-curricular and curricular services because they are

on campus longer or more often than part-time students and use services when they are

on campus. Another possibility is that part-time students are filling courses taught

primarily by part-time faculty. Within community colleges there is a perception that full-
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time faculty teach during the day and part-time faculty teach evenings and weekends.

There is also a perception that full-time students predominately attend class on weekdays

and that part-time students fill evening and weekend classes. This is a perception that

bears further study.

In this section, I examine the major cost determinants for institutions of higher

education. Two categories of cost determinants, input determinants and output

determinants are identified. In total ten determinants are identified, all of which are

found to be significant. The input determinants are: average class size; the ratio of full-

time to part-time instructors; faculty salaries; the percent expenditures on instruction;

curriculum; and institutional category and governance. The output determinants are:

undergraduate students; graduate students; research; non-credit students; and the ratio of

full-time to part-time students. The cost determinants identified in this paper are

consistent with both of the theories of higher education costs reviewed and provide a

framework for analyzing the cost structures in higher education.

Economies of Scale Literature for Institutions of Higher Education

Over the past 25 years a significant amount of study on economies of scale in

higher education has been conducted. The majority of the research included in this

review focuses either on universities or on an aggregate of all institutions of higher

education. Universities are commonly treated in the literature as multi-product firms,

producing undergraduate education, graduate education and research. For ease of review,

the initial focus is on cost studies at all institutions of higher education in the US,



40

Australia and the UK. Following that review, cost studies that disaggregate institutions

or focus on specific segments of higher education are discussed.

Literature by Country

The phenomenon of economies of scale at institutions of higher education has

been examined in many countries. Although the educational systems in other countries

may vary from the U. S. system, studies performed in other countries can be useful in

examining behaviors occurring in U. S. institutions.

U. S. Institutions

The Cohn, Rhine and Santos (1989) study of Institutions of Higher Education as

multi-product firms is probably the most quoted study in the higher education economies

of scale literature. Their study used the Higher Education General Information Survey

(HEGIS) conducted in 1981 and 1982 to examine institutions of higher education as

multi-product firms. They develop a flexible-fixed-cost quadratic function using faculty

salaries as an input price and undergraduate teaching, graduate teaching and research

grants as their output measures. Their findings regarding economies of scale for

undergraduate education differ for private and public institutions of higher education. Of

significance in their findings is that no evidence is found to support that economies of

scale exist for private institutions. For public institutions however, they find evidence

that economies exist at small enrollment levels, and that institutions begin to experience

diseconomies of scale somewhere between 2,240 and 4,480 undergraduate-full-time-

equivalent enrollments.
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Laband and Lentz (2003) essentially repeat the study performed by Cohn, Rhine

and Santos (1989) using 1995-1996 Integrated Postsecondary Education Data System

(IPEDS) data. Their results differ from those of Cohn, Rhine and Santos in that they find

private institutions experience economies of scale in undergraduate education across the

relevant range of the study (from about 100 undergraduate FTE up to nearly 7,000

undergraduate FTE). However, their results on public institutions track closely with the

Cohn, Rhine and Santos study. They find these institutions experience economies of

scale up to about 3,100 undergraduate FTE, then experience diseconomies of scale.

Australian Institutions

Throsby (1986) studies the cost structures at 19 public universities in Australia

from 1978 through 1982. He develops a cubic-polynomial-cost function to represent

departmental and central university costs with undergraduate enrollment as the cubic

term. Other variables in the analysis include those representing broad discipline

categories “Art type” (Architecture, Arts, Economics, Education and Law), “Science 

type” (Mathematics and Sciences) and “Med type” (Agriculture, Dentistry, Engineering, 

Medicine and Veterinary Sciences) In addition, the proportion of undergraduate load, to

all load and the proportion of commencing students to total students. With all other

variables in the study held constant, these institutions experience economies of scale up

to about 13,000 undergraduate FTE, then experience diseconomies of scale. Further, for

Art types, economies of scale are experienced up through about 1,000 undergraduate

FTE; with Med types, 2,000 is found to be the point where economies of scale cease; and
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with science types, 2,500 undergraduate FTE is found to be the point where economies of

scale cease.

U. K. Institutions

Glass, McKillop and Hyndman (1995) examine data from 61 university

institutions in the U. K. for the year 1989. Like Cohn, Rhine and Santos (1989), they

categorize institutions of higher education as multi-product firms. They use a hybrid

translog equation for costs utilizing capital and labor as inputs and research,

undergraduate instruction and postgraduate instruction as outputs. Their findings indicate

significant economies of scale for undergraduate teaching among the top, middle and

bottom university groups.

Johnes (1997) uses the 1994/95 editions of the Students in Higher Education and

Resources in Higher Education Institutions to examine 99 British and Irish universities.

Specialty institutions such as medical schools and the Open University are excluded from

the study. Two categories of variables are included in the study; student focused and

institution focused. The student focused variables include: arts undergraduates, science

undergraduates, postgraduates and research. Institutions are categorized as typical, arts

based or science based. The cost function is a non-linear equation with one term for each

variable with the power of the term and the constant derived from least squares analysis.

The results show economies of scale for arts undergraduates with negative returns to

scale for science undergraduates. These differences indicate that curriculum can have an

influence on an institution’s cost structure, as well as influencing if and where institutions

experience economies of scale.
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Literature by Institutional Type

According to microeconomic theory, economies of scale are dependent on the

production processes used by firms. Therefore, to compare the economies of scale

experienced by one firm to another, both firms must utilize similar production processes.

Extending this theory to institutions of higher education, examining institutions by

institutional type is a natural extension. In this section, the effects of institutional

groupings on economies of scale for institutions of higher education are examined.

Doctoral and Research Institutions

Much of the economies of scale literature for institutions of higher education

focuses on a specific segment of higher education. Arguably, the most studied segment is

the Doctoral and Research Institutions. De Groot, McMahon and Volkwein (1991) study

147 doctoral granting universities using the 1982-1983 Higher Education General

Information Survey. Unlike most of the earlier studies mentioned above, the de Groot,

McMahon and Volkwein study use a translog cost function using the following variables

as cost drivers: undergraduate full time equivalent student (FTE), graduate FTE and

research productivity. They find evidence of economies of scale in undergraduate

instruction.

In their study, Koshal and Koshal (1995) examine the usefulness of using the

Carnegie Classifications among doctoral granting institutions as a proxy for quality for

analyzing the economies of scale for undergraduate instruction. The minimum-average-

costs per student and the correlation coefficients are calculated using data from the 1990-

1991 Management Ratios No. 7 for Colleges and Universities, and a simple quadratic
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cost function. They find among all doctoral granting institutions, only 2.7% of all the

variances among institutions can be attributed to economies of scale. When the analysis

is disaggregated by Carnegie classification, the results change significantly. Examining

just Research I universities, they find economies of scale can be attributed with nearly

52% of the variance in their observations and for Research II universities, nearly 57%.

For Doctoral institutions, the results were significant, but not nearly as significant as

those for Research universities. In the case of Doctoral I institutions 35% of the variation

is attributable to economies of scale and for Doctoral II institutions, only 19% is

attributable.

Table 1

Summary of findings: Koshal and Koshal (1995)
All Research I Research II Doctoral I Doctoral II

Adjusted R2 0.0269 0.5240 0.5680 0.3537 0.1897
FTE @
Minimum
Cost

25,000 32,000 25,000 21,000 16,000

Dundar and Lewis (1995) publish a study similar to that of Throsby (1986) in that

it focuses on the cost structures of 17 different departments within three fields (social

sciences, physical sciences and engineering) at 18 public research universities. The study

uses a four-output-flexible quadratic cost function with the following as outputs:

research, undergraduate teaching, masters level teaching and doctoral level teaching.

Data for this study is obtained through the 1990 American Association of University Data

Exchange data set which included figures from 1985-1986 academic year.
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Among social sciences departments, diseconomies of scale appear to exist at

lower levels of student FTE with economies of scale appearing at about the mean levels

of enrollment. Within physical sciences, economies of scale appear to exist throughout

all levels of enrollment. For engineering, undergraduate enrollment experiences

diseconomies of scale until about 200% of the output mean at which point economies of

scale are experienced.

Community Colleges

Watkins (1998) investigated the instructional costs at public community colleges.

He examines 592 community colleges using 1991-1992 IPEDS data. Unlike the other

studies in this literature review, Watkins creates enrollment categories for every

additional 500 full-time students between 500 and 5,000 students and every thousand

students between 5,000 and 10,000, establishing his last category at 10,000+ students.

The sign of the coefficient of the resulting multiple regression indicates economies or

diseconomies of scale. Economies of scale were evident through 5,000 student FTE,

however, none of the results were significant to the p>.05 level.

In this section, the salient literature on economies of scale at institutions of higher

education is reviewed. A wide variety of cost models are used to assess economies of

scale and nearly all the literature indicates that economies of scale exist for the studied

population of institutions. Notably, only one of the studies includes data for more than

one year (Throsby, 1986).
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Summary

In this section, the literature on classification systems used for community

colleges, cost functions used in higher education, the determinants of costs in institutions

of higher education, economies of scale in higher education, and the conceptual

framework guiding this study have been examined. The review of classification systems

shows that the current Carnegie classification systems for community colleges to be

better than the original Carnegie classification system for community colleges.

Input and output cost determinants for institutions of higher education are

identified and addressed. Input determinants include; faculty salaries, the ratio of full-

time to part-time faculty, average class size, curriculum, institutional category and

governance structure and percent expenditures on instruction. The significant output

determinants include; undergraduate students, non credit students and ratio of full-time to

part-time students.

Although the literature examines a wide variety of institution types and makes use

of multiple categories of cost functions, it still appears that institutions of higher

education experience economies of scale. There are two notable findings in the literature.

First, only one study uses more than one year’s worth of data on institutions and that 

example is performed at the department level. Second, as identified by Koshal and

Koshal (1995), categorizing institutions of higher education can improve significantly the

financial modeling of institutions of higher education.

Of all the literature examined regarding cost functions and economies of scale,

only two articles (Brinkman, 1985; Watkins, 1998) address community colleges. The
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balance is focused on four-year institutions. Considering that in Fall of 2003 community

colleges enrolled nearly 37% of all the students in higher education, these institutions are

clearly under-represented in the literature and therefore their cost structures may not be

well understood. Given the projected growth in the demand for higher education and the

relatively low costs and tuition prices at community colleges, much of the projected

enrollment growth in higher education may occur in community colleges. This could be

problematic as they are the very institutions we know the least about how their costs are

affected by enrollment growth.
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CHAPTER 3

METHODOLOGY

In this chapter, I articulate the three primary and two secondary research

questions this study is intended to address. The sources of data are discussed as are the

variables used. Then the data analysis techniques are discussed. The chapter concludes

with a discussion regarding how the data analysis techniques are used to address the

research questions.

Research Questions

As summarized in the literature review, little research has been performed on

public community colleges and their cost functions, particularly, focusing on economies

of scale. Further, of the existing studies on economies of scale in higher education, only

one examines more than one year of data, and none make use of statistical methods that

reduce omitted variable bias. To resolve these limitations the following research

questions will be addressed in this study:

Question 1: What institutional characteristics are related to higher costs for community

colleges?

Question 1a: How does the relationship between institutional characteristics and

community college costs vary based on Carnegie Classification?

Question 2: What institutional size is associated with the lowest average cost-per-

student?

Question 2a: How does the institutional size associated with the lowest cost-per-

student vary based on Carnegie Classification?
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Question 3: What is the relationship between average-cost-per-student and Carnegie

classification?

Data Source

The data selected for use in a study has important implications to the study itself.

One primary and two secondary data sources were used in this study. The primary data

source was the National Center for Educational Statistics (NCES) Integrated Post

Secondary Education Data System (IPEDS). The two secondary sources were the

Carnegie Classifications published by the Carnegie Foundation for the Advancement of

Teaching, and the Higher Education Price Index published by the Commonfund.

IPEDS is a data set collected by the U.S. government on institutions of higher

education. Under the 1992 re-authorization of the Higher Education Act (HEA), all

institutions of higher education participating in any federal student assistance programs

under Title IV of the 1965 HEA are required to complete IPEDS surveys in a timely and

accurate manner. The data used for this study includes items from surveys collected in

1987-1988 through 2003-2004. Key variables were reported every other year, so data

from every odd year was examined.

As a secondary data source, this study used the 2005 Carnegie Classifications

published by the Carnegie Foundation for the Advancement of Teaching. The Carnegie

Classifications represents the standard by which institutions of higher education are

categorized. Originally published in 1973, the classifications have gone through several

iterations over the years. The current classifications, at least for community colleges, are

based on the work of Hardy and Katsinas (2006).
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Calculating the changing value of expenditures year to year is frequently done

using the Consumer Price Index (CPI). The CPI measures changes in prices of goods and

services purchased by households. Higher education has its own price index, the Higher

Education Price Index (HEPI) published by the Commonfund. Over the study period,

1987-1988 to 2005-2006, the HEPI has consistently been larger than the CPI. Since the

expenditures used in this study are specifically higher education costs, the HEPI is used

adjust expenditures to constant 2003 dollars. The HEPI between 1987 and 2003 and the

conversion factors to convert the HEPI to constant 2003 dollars are provided in Appendix

A.

Variables

The variables used in this study are all available, or are readily derived from

national data sources. As mentioned above these data sources include, the National

Center for Education Statistics, the Carnegie Foundation and the Commonfund. All three

data sources publish the data used in this study on the internet.

Total Costs

To perform any cost study, one must select a measure of costs that is appropriate

and comparable to other institutions. For the purposes of this study, total costs per

student is the dependent variable. Determining total costs required the data be

manipulated to accommodate changes in accounting standards. Prior to 2000 and the

implementation of the Governmental Accounting Standards Board (GASB) statement 35,

total educational and general expenditures, and transfers (TEGE&T) represented the total

costs an institution incurred educating students. The costs referred to as Operating
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Expenditures under GASB 35 approximate TEGE&T by subtracting the costs associated

with Hospital Operations, Independent Operations, Auxiliary Services and Depreciation.

For the 2003 data, I converted operating expenditures to the TEGE&T using the method

described above. In 2001 institutions reported either using TEGE&T or using GASB 35.

For this particular year, I converted expenditures reported using GASB 35 to TEGE&T to

ensure consistent financial reporting. For the purposes of this study, I refer to TEGE&T

as total costs.

Student FTE and Student FTE Squared

The number of students was used as an independent variable for two primary

reasons. First, from the perspective of a traditional production model, the number of

students represents the output of the production process. One would expect that the costs

of education would rise with an increase in the number of students. Additionally,

according to basic microeconomic theory, the average-cost-per-student should decline as

the number of students increases up to some point. In other words, using the number of

students as a dependent variable should result in a demonstration of economies of scale.

Unfortunately, fall student FTE is only reported intermittently in the data set.

This variable is, however, a computed variable, calculated by summing the total full time

student counts and adding that figure to a conversion factor. The IPEDS data dictionary

indicates that the conversion factor to convert part-time students to full-time students is

0.335737. I performed this calculation for all years and all institutions included in the

data set, validating the results with the fall student FTE field when reported. These

variables are formally defined as student FTE and student FTE squared.
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Percent Spent on Instruction

How an institution allocates funds internally can have an impact on the

institution’s cost structure. The percentage of a budget spent on instruction has been

shown by Toutkoushian (1999) to negatively correlate with the average-cost-per-student

among four-year institutions. In other words, as the percentage spent on instruction

increases, the average-cost-per-student decreases. Both the instructional costs and total

costs were available in the IPEDS data. Instructional costs, as defined in the IPEDS data

does not necessarily conform to the commonly held definitions of instructional costs. In

the IPEDS data, instructional costs only include direct expenditures on instruction. This

includes instructional faculty costs and the supply and service costs directly related to

instruction. Academic deans, libraries, computer labs and the technological infrastructure

necessary for distance education are not part of the instructional cost category.

The percentage of the budget spent on instruction was calculated by dividing the

instructional costs by the total costs. This variable was formally referred to as percent

spent on instruction. The percent spent on instruction can range from zero percent up to

100 percent.

Percent Full-Time Faculty

The relative proportion of full-time faculty to part-time faculty should influence

costs. As illustrated in the literature review, full-time salaries and benefits are

significantly higher than those paid to part-time faculty. Therefore, as the proportion of

full-time to part-time faculty increases, so do costs. Complicating matters, there are
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multiple ways to count faculty. One can count heads, or one can count full-time

equivalencies. For this particular study, I counted equivalencies because students are

reported in terms of equivalencies and equivalencies more accurately represent the actual

faculty workload. National studies on part-time faculty do not address the equivalency of

part-time faculty to full-time faculty, however, a California State Auditor Report (2000)

implies a ratio of approximately three part-time faculty as equal to each full-time faculty

member. This being the case, for this study I defined the term percent full-time faculty as

equal to the number of full-time faculty divided by the number of full-time faculty plus

1/3 the number of part-time faculty.

The largest segment of a college’s or university’s budget generally are

instructional costs. Within the instructional budget, faculty salaries may account for up

to nearly 75% of instructional costs. Additionally, faculty salaries can be used as a proxy

for other salaries paid at the institution. Faculty labor markets, and hence salaries, are

only marginally related to the labor markets for staff employees at institutions of higher

education, however, there is a relationship between locale and salaries paid. Within the

IPEDS dataset, the definition of average faculty salaries change over time. The IPEDS

data reports faculty salary by rank and by function, but only inconsistently. To ensure a

consistent variable for the purposes of this study, I used the total salaries for all 9/10 and

11/12 month faculty salaries divided by the total number of 9/10 and 11/12 month

faculty.
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Average Class Size

Measures of average class size may impact costs. As an institution enrolls more

students without increasing the number of faculty employed, the average class size rises.

As the average class size rises, the salary of the faculty members teaching classes can be

allocated over the additional enrollments unless overload pay is given. The net effect is a

reduction in the average-cost-per-student, all other variables constant. For this study,

average class size is defined at the student FTE divided by the faculty FTE.

Percent Full-Time Students

The ratio of part-time to full-time students is examined as part of this study. As

mentioned in the literature review, Brinkman (1985) finds that the higher the ratio of

part-time to full-time students the reduce the average costs-per-student. For this study,

the percentage of full-time students is computed by dividing the number of full-time

students by the number of students FTEs. The percent full-time students ranges from

zero percent, with at least one institution reporting no full-time students up to 100 percent

with at least one institution reporting that all their students are full-time.

Percent Associates and Vocational Ratio

Several studies identified in the literature review address curriculum as a major

cost determinant at institutions of higher education. The IPEDS data does not contain a

specific data element addressing curriculum, however, two variables can be computed

which may provide insight as to the impact of curriculum on the institution’s cost 

structure.
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These variables were derived from the number of awards conferred by

Classification of Instructional Programs (CIP) code and level. The first set of variables

focused on Associates degree production. These variables included: the number of

awards of less-than-one-year; the number of awards of greater-than-one-year and less-

than-two-years; and the number of associate degrees awarded. The actual variable used

in this study is a derived variable, the percent associates. This variable was computed as

the number of associate degrees awarded divided by all the degrees and certificates

awarded.

The second set of variables focused on curriculum, particularly vocational awards.

The National Center for Educational Statistics developed groupings of majors identified

as either academic or vocational career majors specifically at the sub baccalaureate level

(NCES 2004). The general listing of these categories is in Table 2.

To determine the number of vocational awards and the number of academic

awards, each two-digit CIP code was categorized as vocational or academic. The

crosswalk of two-digit CIP codes to vocational or academic programs are listed in

Appendix B for the 1985 CIP codes, Appendix C for the 1990 CIP codes and Appendix

D for the 2000 CIP codes. At the institutional level, each degree or certificate awarded

was categorized as being vocational or academic. The awards were summed by

institution for each category and the percentage of vocational awards to total awards was

computed. This variable was referred to at the vocational ratio in this study. The general

consensus is that vocational courses and programs are more costly than transfer programs

and courses.
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Table 2

NCES Classifications of Sub-Baccalaureate Majors
Academic Area of Study

English/literature and humanities
Fine and performing arts
Interdisciplinary studies
Liberal Arts/general studies
Mathematics
Science
Social Science

Career Area of Study
Agriculture/natural resources
Business/Marketing
Communications/design
Computer Science
Education
Engineering/architectural sciences
Health care
Legal services
Personal and consumer services
Protective Services
Public, social and human services
Trade and industry

Remedial Education, Career Counseling, Employment Services, Placement Services and
Daycare

The Report of the Commission on the Cost of Higher Education (1998) and the

Spellings Report (2006) report several factors that contribute to the costs of higher

education. One of the primary themes through the report is the changes in student

demographics and its impact on college costs. A wide variety of student services were

discussed or alluded to in those reports. Several were included in the IPEDS data. These

variables included; remedial education, academic/career counseling, employment

services, placement services and on-campus daycare. Since there are costs above and

beyond normal instructional costs for all these activities, all of these variables were
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expected to increase institutional costs. All of the variables in this category were

reported as and used as dummy variables for this study, with a “0” indicating the absence

of the service and a “1” indicating a presence of the service.Unfortunately, as dummy

variables, one cannot determine the level of service indicated by the presence of any of

these variables. For example, an institution that reports providing daycare may provide

anywhere from a limited “babysitting service” for a couple of students to complex 

organizations on multiple sites providing services to students and the community.

Dormitories

The presence of dormitories on campus, although not addressed in the literature,

may be related to changes in the average-cost-per student. Dormitories are generally

operated as auxiliary enterprises on campus and the cost of dormitory operations should

not influence the average-cost-per student, however, direct or indirect influences may be

related to the average-cost-per-student. As examples of direct influences, colleges with

may operate student life offices that provide programming for students living in the

dormitories, or due to their geographic isolation location may have to offer services on

campus because their students may not be able to access off campus services such as post

offices, health services or recreational facilities. Examples of a indirect influences may

be student demographics, as possibly an indicator of the relative ages of the students, or,

the availability of off campus housing for rural areas. Whatever the cause, the costs

associated with these facilities may well have implications for the cost structure of the

institution as a whole. The availability of dormitories was reported as and used as a
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dummy variable for this study, with a “0” indicating the absence of dormitories and a “1” 

indicating a presence of dormitories.

Urbanization

Community colleges are characterized typically as local institutions. As an

example, Grubb characterizes the labor markets for community college graduates as

local. In contrast to this observation, a number of community colleges maintain on-

campus residential facilities. It is not immediately clear from the literature why these

select institutions have these facilities. However, one could speculate that states may not

want to replicate expensive programs at several locations or that some rural localities

with a community college may not have the capacity in the local rental market to support

the community college students.

As eluded to earlier, the relative degree of urbanization of the community

surrounding a community college can have a significant impact on the cost structure of an

institution. Community colleges in rural locations must pay significantly more in

transportation costs than their more urban counterparts. These costs may manifest

themselves in many ways. For example, faculty and administrators spend more time

traveling between college locations and to state meetings than their more urban

counterparts. Although it should be an important variable, the degree of urbanization

cannot be used as a variable in conjunction with the 2005 Carnegie classifications

because the classifications are primarily based on urbanization. For this study, the 2005

Carnegie classifications acted as a proxy for the degree of urbanization. Dummy

variables were created for each of the Carnegie classifications.  A “1” was assigned to the 
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Carnegie classificationthe institution belonged to.  A “0” was assigned to the remaining 

classifications.

Description of Sample

Three individual analyses were performed to address the research questions

associated with this study. To prepare for the analyses, all the dependent and

independent variables listed above were downloaded from the IPEDS data utilizing the

IPEDS dataset cutting tool. As mentioned earlier, the data used for this study includes

items from surveys collected for odd years from 1987-1988 through 2003-2004. Each of

the data sets for a particular year was combined to create a single table containing a

year’s worth of data.  Data for all institutions not identified as two-year-public

institutions was removed from the annual datasets. All cost data were converted to 2003

dollars using the HEPI index during the creation of the annual datasets.

To provide a description of the dataset, I examined descriptive statistics for each

variable over the period of the study. To perform this analysis, I identified those

institutions reporting data across all nine time periods (1987, 1989, 1991, 1993, 1995,

1997, 1999, 2001 and 2003) in the study. A total of 206 institutions meet this criteria and

result in datasets. The descriptive statistics for these institutions are available in table 3.

There were six trends in the data worth noting. First, the average cost-per-student

FTE fluctuates over time from a low of $9,181 in 1991 to a high of $11,225 in 1999.

These changes could be a result of changes in enrollment patterns, funding patterns or in

the development of the HEPI. Overall, the 2003 value of $9,537 appears to be

representative of the values over time.
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The next variable of interest is the student FTE. The mean student FTE climbs

from 3,223 in 1987 to 4,569 in 2003, nearly a 42% increase in 18 years. This significant

increase in student enrollment re-affirms the need to look at the cost structures of

community colleges and the relationship between costs and enrollments. The cost

structures associated with a 3,223 student institution may be significantly different than

those associated with a 4,569 student institution.

A commonly held conception in higher education is that the number of full-time

faculty is decreasing relative to the number of part-time faculty. Examining the

descriptive statistics for all 18 years of data one can readily see the decline in the

percentage of full-time faculty. From a high of 73% in 1991, the percentage of full-time

faculty has declined to 61% in 2003.
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Table 3

Descriptive Statistics–206 Institutions Reporting Data All Years from 1987 through 2003

Variable 1987 1989 1991
Average Cost/Stu FTE 9,735

(2,724)
9,916

(3,133)
9,181

(2,415)
Student FTE 3,223

(2,878)
3,475

(3,041)
3,861

(3,364)
Student FTE Squared 1.86X107

(3.72X107)
2.13X107

(4.19X107)
2.62X107

(5.17X107)
Instructional Percent 46.420

(8.152)
46.790
(8.422)

46.645
(8.032)

Percent FT Faculty 71.211
(16.421)

72.000
(20.100)

73.197
(19.978)

Average Faculty Salary 55,589
(9,190)

55,444
(9,429)

54,014
(10,174)

Average Class Size 17.899
(6.462)

24.660
(49.432)

24.387
(37.419)

Percent FT Students 65.390
(15.495)

66.000
(14.800)

66.155
(14.095)

Percent Associates 71.855
(19.746)

70.758
(20.412)

72.270
(19.707)

Percent Voc Awards 74.386
(20.238)

73.496
(21.071)

71.471
(21.007)

Remedial Services 0.990
(0.120)

1.000
(0.069)

1.000
(0.000)

Counseling Services 1.000
(0.000)

1.000
(0.000)

1.000
(0.000)

Employment Services 0.910
(0.282)

0.910
(0.289)

0.918
(0.275)

Placement Services 0.870
(0.342)

0.880
(0.326)

0.909
(0.289)

Day care 0.490
(0.501)

0.520
(0.501)

0.587
(0.494)

Dorms 0.220
(0.413)

0.230
(0.422)

0.231
(0.422)
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Table 3 (continued)

Descriptive Statistics–206 Institutions Reporting Data All Years from 1987 through 2003

Variable 1993 1995 1997
Average Cost/Stu FTE 9,550

(2,455)
10,165
(2,726)

10,465
(2,671)

Student FTE 3,846
(3,267)

3,751
(3,165)

3,804
(3,120)

Student FTE Squared 2.54X107

(5.11X107)
2.40X107

(4.95X107)
2.42X107

(4.73X107)
Instructional Percent 45.132

(7.982)
44.886
(7.919)

44.358
(8.077)

Percent FT Faculty 66.616
(18.490)

66.506
(19.538)

65.858
(18.854)

Average Faculty Salary 54,730
(11,174)

54,753
(10,585)

54,490
(10,687)

Average Class Size 21.051
(18.727)

20.394
(12.908)

19.303
(8.947)

Percent FT Students 66.342
(13.076)

65.933
(13.356)

66.183
(13.054)

Percent Associates 71.362
(19.074)

69.703
(19.743)

70.093
(19.476)

Percent Voc Awards 70.612
(20.845)

70.470
(20.398)

69.382
(20.488)

Remedial Services 1.000
(0.000)

1.000
(0.000)

1.000
(0.000)

Counseling Services 1.000
(0.000)

1.000
(0.000)

1.000
(0.000)

Employment Services 0.917
(0.276)

0.922
(0.268)

0.942
(0.235)

Placement Services 0.903
(0.297)

0.903
(0.297)

0.927
(0.261)

Day care 0.617
(0.487)

0.612
(0.489)

0.621
(0.486)

Dorms 0.238
(0.427)

0.238
(0.427)

0.253
(0.430)
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Table 3 (continued)

Descriptive Statistics–206 Institutions Reporting Data All Years from 1987 through 2003

Variable 1999 2001 2003
Average Cost/Stu FTE 11,225

(3,105)
10,765
(2,999)

9,537
(2,714)

Student FTE 3,871
(3,191)

4,153
(3,348)

4,569
(3,608)

Student FTE Squared 2.51X107

(5.06X107)
2.01X107

(3.72X107)
3.38X107

(6.23X107)
Instructional Percent 44.150

(7.959)
44.982
(7.455)

45.108
(7.604)

Percent FT Faculty 65.674
(17.670)

64.955
(16.937)

61.220
(15.562)

Average Faculty Salary 54,182
(10,298)

51,570
(10,380)

50,228
(10,619)

Average Class Size 20.916
(24.590)

20.414
(17.910)

19.794
(6.815)

Percent FT Students 66.409
(13.066)

66.653
(13.135)

68.074
(12.348)

Percent Associates 69.364
(18.917)

66.126
(20.182)

64.667
(20.070)

Percent Voc Awards 69.016
(19.749)

68.611
(19.219)

69.913
(18.048)

Remedial Services 1.000
(0.000)

0.995
(0.697)

1.000
(0.000)

Counseling Services 1.000
(0.000)

0.995
(0.697)

1.000
(0.000)

Employment Services 0.947
(0.225)

0.947
(0.225)

0.927
(0.260)

Placement Services 0.927
(0.260)

0.898
(0.303)

0.888
(0.316)

Day care 0.626
(0.485)

0.659
(0.482)

0.650
(0.478)

Dorms 0.242
(0.430)

0.243
(0.430)

0.252
(0.435)
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Average faculty salaries in constant dollars have also changed over the study

period. From a high of $55,589 (in 2003 dollars), average faculty salaries, as adjusted by

the Higher Education Price Index have decreased to just over $50,000 in 2003. As a

point of comparison, when the average faculty salary was adjusted by the consumer price

index (CPI), its relative value was much more stable. The average faculty salary ranged

from a low of nearly $49,000 in 1991 to a high of just under $51,000 in 1999. The

decline in real salaries observed using the HEPI was a result of the choice of price index,

not necessarily a result of a change in the buying power of faculty salaries.

The last trend of note was the existence of day care facilities. In 1987 just under

half of the institutions examined included day care facilities. By 2003, 65% of the same

institutions provided day care facilities. Day care facilities are run generally as self-

supporting auxiliary services. Although day care facilities themselves should not impact

institutional costs, the implied changes in student demographics may have an influence.

The second analysis focuses on examining how costs vary across community

colleges for different institutional characteristics based on a single year. This analysis

examined data for all schools reporting data to IPEDS in 2003. The descriptive statistics

for the 2003 dataset is available in table 4. The descriptive statistics for the 2003 data set

by Carnegie classification provide a first indication of the value of the 2005 Carnegie

classifications for analyzing the cost structures of community colleges. First, the

average-cost-per-student FTE was dramatically different by Carnegie classification. The

average-cost-per-student FTE ranges from $8,747 at multi-campus-suburban institutions
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Table 4

Descriptive Statistics for All Institutions–2003

Variable All Branch Rural Sm
Average Cost/Stu FTE 9,926

(6,079)
9,581

(2,697)
11,998
(5,662)

Student FTE 3,638
(3,393)

1,627
(1,739)

700
(477)

Student FTE Squared 2.41X107

(4.99X107)
5.61X106

(1.47X107)
715,000

(1.83X106)
Instructional Percent 43.494

(8.198)
43.202
(7.316)

42.469
(10.745)

Percent FT Faculty 62.968
(17.216)

73.000
(20.700)

74.000
(18.900)

Average Faculty Salary 49,482
(11,340)

44,297
(7,059)

41,246
(8,858)

Average Class Size 19.333
(6.757)

19.623
(5.855)

15.448
(6.482)

Percent FT Students 68.053
(12.504)

73.929
(11.326)

76.620
(14.040)

Percent Associates 65.517
(24.368)

82.124
(20.625)

55.277
(29.269)

Percent Voc Awards 70.106
(21.690)

63.490
(30.797)

82.108
(21.323)

Remedial Services 0.993
(0.082)

0.960
(0.189)

0.970
(0.171)

Counseling Services 0.997
(0.054)

0.980
(0.135)

0.990
(0.086)

Employment Services 0.903
(0.297)

0.930
(0.262)

0.730
(0.445)

Placement Services 0.870
(0.336)

0.820
(0.389)

0.830
(0.378)

Day care 0.552
(0.498)

0.310
(0.466)

0.230
(0.423)

Dorms 0.223
(0.416)

0.310
(0.466)

0.300
(0.459)
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Table 4 (continued)

Descriptive Statistics for All Institutions–2003

Variable Rural Med Rural Lg Sub Multi
Average Cost/Stu FTE 9,950

(2,967)
9,387

(2,533)
8,747

(2,203)
Student FTE 1,924

(736)
4,554

(2,325)
6,108

(4,296)
Student FTE Squared 4.24X106

(3.16X106)
2.61X107

(2.85X107)
5.56X107

(7.65X107)
Instructional Percent 43.576

(7.641)
42.624
(8.921)

44.940
(7.542)

Percent FT Faculty 64.000
(16.300)

61.000
(16.400)

57.000
(14.700)

Average Faculty Salary 44,610
(7,197)

50,201
(9,372)

59,051
(13,258)

Average Class Size 17.74
(5.315)

20.142
(5.863)

21.680
(6.788)

Percent FT Students 70.646
(10.643)

66.126
(12.133)

61.024
(11.398)

Percent Associates 63.540
(24.407)

67.642
(18.522)

62.973
(22.446)

Percent Voc Awards 74.712
(18.938)

65.785
(18.172)

62.535
(21.907)

Remedial Services 1.000
(0.057)

1.000
(0.000)

1.000
(0.000)

Counseling Services 1.000
(0.057)

1.000
(0.000)

1.000
(0.000)

Employment Services 0.910
(0.282)

0.960
(0.201)

0.930
(0.264)

Placement Services 0.860
(0.346)

0.910
(0.288)

0.840
(0.368)

Day care 0.460
(0.499)

0.730
(0.446)

0.680
(0.469)

Dorms 0.370
(0.485)

0.260
(0.442)

0.110
(0.310)
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Table 4 (continued)

Descriptive Statistics for All Institutions–2003

Variable Sub Single Urban Multi Urban Single
Average Cost/Stu FTE 9,270

(2,031)
10,260

(15,253)
9,235

(2,270)
Student FTE 4,457

(3.423)
6,625

(4,508)
5,089

(3,035)
Student FTE Squared 3.15X107

(5.11X107)
6.41X107

(8.19X107)
3.48X107

(4.37X107)
Instructional Percent 42.732

(7.540)
45.295
(7.200)

43.838
(6.700)

Percent FT Faculty 57.000
(13.200)

59.000
(15.400)

60.000
(16.300)

Average Faculty Salary 56,380
(10,890)

56,706
(11,274)

49,600
(8,592)

Average Class Size 21.06
(5.780)

22.030
(8.614)

20.790
(8.306)

Percent FT Students 65.108
(9.377)

61.443
(12.070)

67.100
(8.101)

Percent Associates 73.260
(21.971)

64.295
(23.622)

75.125
(22.933)

Percent Voc Awards 62.778
(20.711)

65.945
(20.843)

73.036
(20.072)

Remedial Services 1.000
(0.000)

1.000
(0.000)

1.000
(0.000)

Counseling Services 1.000
(0.000)

1.000
(0.000)

1.000
(0.000)

Employment Services 0.960
(0.186)

0.890
(0.314)

1.000
(0.000)

Placement Services 0.900
(0.298)

0.880
(0.323)

0.970
(0.177)

Day care 0.720
(0.453)

0.740
(0.441)

0.630
(0.492)

Dorms 0.040
(0.207)

0.020
(0.143)

0.000
(0.000)
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to $11,998 at small-rural institutions. Small-rural institutions as a classification stand out

greatly as compared to other classifications of institutions. They had the highest average-

cost-per-student FTE, the greatest percentage of full-time faculty, the lowest average

faculty salary, the lowest average class size, the lowest percentage of associates and the

highest vocational ratio.

Data Analysis

An OLS regression was run using STATA for the full dataset first controlling for

all independent variables. The OLS regression took the form shown in equation 4 below:

niXY iii ...,1,ˆˆ   (4)

Where iŶ represented the average cost per student FTE, was the regression constant,

̂represented a vector of regression coefficients and Xi represented a vector of

explanatory variables. This regression was intended to provide results that could be

generalized regarding the characteristics that relate to community college costs. STATA

was then used to run OLS regressions separately for each Carnegie classification,

controlling for all independent variables. These regressions were intended to provide

insights by Carnegie classification regarding the characteristics that relate to community

college costs.

The third analysis examined how costs varied over time at a community college

as the community college’s characteristics change.  This analysis used all nine years of

reported data in one regression. To perform this analysis, the data was treated as panel

data. Panel data refers to data for a group of entities observed over time (Stock and

Watson, 2003). Fixed effects regressions (Wooldridge, 2000) were run on the cost
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equations for the entire data set. The fixed effects regression took the form of equation 5

below:

ititiit Xy   (5)

Where yit represented the average cost per student FTE for the ith institution in the tth time

frame. i represented the fixed unknown parameters, itxrepresented a vector of

explanatory variables for institution i in year t, not including a constant, represented a

vector of coefficients, and it was assumed to be independent with a mean value of zero.

Fixed effects regressions provided a significant benefit for this data analysis.

Fixed effects regressions can reduce omitted variable bias by controlling for all

institutional traits, observed and unobserved that do not vary over time. This was critical,

considering that data elements available through IPEDS are limited and may not address

all the variation associated with this study. The descriptive statistics for this dataset is

available in table 5. The fixed effects regression was estimated using STATA controlling

for all independent variables except for the Carnegie classifications. This regression was

intended to provide results which can be generalized regarding the institutional

characteristics related to average-cost-per-student FTE, analogous with the results from

the OLS regression run for the aggregate of community colleges using the 2003 data set.

A second set of fixed effects regressions were run separately for each Carnegie

classification controlling for all independent variables.
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Table 5

Descriptive Statistics–All Data, All Years Combined
Variable All Yrs, All Data

Average Cost/Stu FTE 10,662
(11,029)

Student FTE 2,994
(3,056)

Student FTE Squared 1.74X107

(4.29X107)
Instructional Percent 43.950

(8.539)
Percent FT Faculty 69.08

(19.735)
Average Faculty Salary 53,246

(11,138)
Average Class Size 20.365

(31.817)
Percent FT Students 66.320

(14.865)
Percent Associates 67.730

(27.627)
Percent Voc Awards 71.000

(22.700)
Remedial Services 0.960

(0.185)
Counseling Services 0.970

(0.170)
Employment Services 0.890

(0.313)
Placement Services 0.870

(0.339)
Day care 0.490

(0.500)
Dorms 0.190

(0.394)
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Addressing the Research Questions

Thus far in this chapter, I have posed the research questions, identified the data,

discussed the variables and articulated the steps used to analyze the data. Now, I address

how the data and procedures relate to the research questions.

What institutional characteristics are related community college costs?

The OLS regression run for the 2003 dataset and the fixed effects regression,

controlling for all independent variables indicated which institutional characteristics were

related to community college costs. The independent variables who’sregression

coefficients are significant to the (p<0.05) level were said to be related to community

college costs (defined here as average cost per student FTE). The value of regression

coefficients indicated the relative influence of the variables on community college costs.

The two regression methods and datasets can provide differing results, both of which

should be reported.

How do the institutional characteristics related to community college costs vary based on

Carnegie Classification?

Similar to the first question, The OLS regression run for the 2003 dataset and the

fixed effects regression, controlling for all independent variables and run separately for

each Carnegie classification indicated which institutional characteristics were related to

community college costs. Those independent variables with significant (p<0.05 level)

regression coefficients were said to be related to community college costs. The value of

regression coefficients indicated the relative influence of the variables on community
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college costs. Since each regression was run by Carnegie Classification, the dataset for

each regression was different from the others and the results were different from the

others. For each Carnegie classification, significant characteristics were identified and

their regression coefficients reported.

What institutional size is associated with the lowest cost-per-student?

Finding the answer to this research question required that the point where

community colleges cease to experience economies of scale for all of the regressions

performed above be calculated. This point was easily determined utilizing basic

microeconomic theory and differential calculus. As mentioned in chapter 2, basic

microeconomic theory indicates that the average total cost curve can be represented by a

“U” shaped curve defined by the equation:

ATC = c + b*FTE + a*FTE2 (6)

Where a, b & c are constants, ATC is average total cost and FTE represents the student

FTE.  Economies of scale cease at the “bottom” of the average total cost curve. In

differential calculus, the “bottom” of a curve is a special point.  This is where the slope, 

or the derivative of the equation is equal to 0. So, taking the derivative of the ATC

equation I get:

FTEab
dFTE
dATC

**20  (7)

Solving for FTE I get:

a
b

FTE
2


 (8)
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Or, the number of student FTE at which economies of scale cease is the negative of the

coefficient of student FTE divided by two times the coefficient of student FTE squared.

With equation 6 derived, I made use of the results from the OLS regression using the

2003 data and the fixed effects regression, controlling for all independent variables other

than the Carnegie classification dummy variables. Using equation 6, I input the

regression coefficient for the student FTE variable as “b” and the regression coefficient 

for the student FTE squared variable as “a”.  The result represented the institutional size

that is associated with the lowest-cost-per student.

How does the institutional size associated with the lowest cost-per-student vary based on

Carnegie Classification?

Determining the institution size associated with the lowest cost-per-student by

Carnegie classification was similar to finding the institution size associated with the

lowest cost-per-student for the aggregate data. The OLS regression run for the 2003

dataset and the fixed effects regression, controlling for all independent variables, but run

separately by Carnegie classification provided the regression coefficients for student FTE

and student FTE squared by Carnegie classification. Using equation 6, for each Carnegie

classification, I input the regression coefficient for the student FTE variable as “b” and 

the regression coefficient for the student FTE squared variable as “a”.  The result 

represents the institutional size that was associated with the lowest-cost-per student by

Carnegie classification.
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What is the relationship between average-cost-per-student and Carnegie classification?

OLS regressions are run for the full data set for 2003. In this regression, I

controlled for the full-range of independent variables, including all the Carnegie

classification dummy variables, using branch campuses of four-year institutions as a

baseline. The regression coefficients for the Carnegie classification represented the

relationship between the average cost-per-student and the Carnegie classifications.

Summary

In this chapter, I have articulated the research questions this study is intended to

address. Additionally, I discussed the sources of data and the variables used. Lastly, the

data analysis techniques were addressed in general and then how they are used to address

the research questions is discussed.
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CHAPTER 4

RESULTS AND DISCUSSION

This chapter presents and discusses the institutional characteristics associated

with community college cost structures from the results of several regressions. A

combination of ordinary least squares regressions and panel data techniques are used to

ensure the validity of the results. The OLS model is discussed first, focusing on the

overall results and then examining the results by Carnegie classification. Next, the fixed

effects model is discussed examining the overall model. The relative contribution to the

average-cost-per-student FTE is addressed and this chapter concludes by summarizing

the findings.

OLS Regression

The OLS regression based on the full 2003 dataset is examined as the primary

regression of interest. To ensure this regression is representative, an OLS regression is

run for each of the nine years with reported data between 1987 and 2003 for all those

institutions reporting all data elements for all nine years. The results of these regressions

are listed in appendix E. Although the results show some variation from year-to-year,

only limited time related trends are evident.

Overall

Table six contains results for an OLS regression based on the full 2003 dataset.

There are two indicators of how meaningful the results of the regression are, the F-

statistic and the adjusted R squared. The F-statistic tests the joint hypothesis that all the

slope coefficients are equal to zero. The larger the F-statistic, the larger the probability
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Table 6

2003 Ordinary Least Squares Regression Results
Variable 2003

Constant 4,938
(4,089)

Student FTE -1.136
(0.232)

**

Student FTE Squared 4.91X10-5

(1.31X10-5)
**

Instructional Percent -74.492
(25.395)

**

Percent FT Faculty 57.716
(14.691)

**

Average Faculty Salary 0.112
(0.022)

**

Average Class Size -238
(35.146)

**

Percent FT Students 0.936
(19.738)

Percent Associates -1.833
(10.449)

Percent Voc Awards 14.028
(12.026)

Remedial Services 4,207
(2,936)

Counseling Services Dropped
Employment Services -1,131

(844)
Placement Services 988

(658)
Day care 962

(434)
*

Dorms 157
(493)

Small Rural 853
(1,015)

Medium Rural 270
(914)

Large Rural 1,639
(1,056)

Suburban-single-campus 978
(1,068)



77

Table 6 (continued)

2003 Ordinary Least Squares Regression Results
Variable 2003

Suburban-multi-campus 1,486
(1,187)

Urban-single-campus 1,906
(1,387)

Urban-multi-campus 3,699
(1,161)

F Ratio 7.96
R2 0.1582
Adjusted R2 0.1383
FTEEfficient 23,136
n 912
*p<.05. **p<.01

that the slope coefficients are not equal to zero. The adjusted R squared is a measure of

how well the regressors predict the values of the dependent variable in the data sample.

As an example, an adjusted R squared value of 0.10 indicates that the regressors are able

to account for 10% of the variation in the dependent variable based on the data sample.

For the overall OLS regression the F-statistic is 7.96, indicating that there is a high

probability (p < 0.000) that the coefficients of the regression coefficients are not equal to

zero. Additionally, the adjusted R squared for the regression is 0.138, indicating that the

independent variables used in the regression account for nearly 14% of the variation in

the dependent variable. This result is actually better than those obtained by Koshal and

Koshal (1995) who found an adjusted R squared of 0.027 (or about 3%) examining the

aggregate of doctoral granting institutions. This implies that the cost structure at

community colleges can be more easily explained.
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Significant Institutional Characteristics

Next I examine which variables are significant and the relationship between these

variables and the average-cost-per-student FTE. Results indicate that student FTE and

student FTE squared are both significant variables (p<0.01). Each additional student

relates to in a decrease of $1.14 per student and an increase of $4.91 X 10-5 per student

FTE squared. For the mean size institution (3,586 student FTE) this relates to a decrease

of $0.78 per additional student FTE. The significance of these variables strongly

supports the contention that the average-cost-per-student FTE changes with the number

of students FTEs.

The percent of the institution’s budget spent on instruction is another significant

variable (p<0.01) for community colleges as a whole. For each additional percentage

point of the budget spent on instruction, the average-cost-per-student FTE declines by

$74.49. These findings are similar to those of Toutkoushian (1999) among four-year

institutions. At four-year institutions, a one percent point increase in the instructional

percentage of the budget related to between a $84 and $93 decrease in the average-cost-

per-student.

The percentage of full-time faculty is also a significant variable (p<0.01). For

each percentage increase in the percent full time faculty, the average-cost-per-student

increased by $57.72. As mentioned in Chapter 2, the costs associated with full-time

faculty are higher than those associated with part-time faculty. Further, these findings are

similar to those of Toutkoushian (1999) among four-year institutions. At four-year
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institutions, a one percent point increase in the ratio of full-time to part-time instructors

was related to a $30 to $32 increase in the average-cost-per-student.

The average faculty salary is a significant variable (p<0.01). For each dollar

increase in the average faculty salary, the average-cost-per-student increase by $0.11.

The effects of faculty salaries on institution of higher education costs has been well

documented by many authors including; Cohn, Rhine and Santos (1989), Tottkoushian

(1999), Watkins (1998) and many others. Although this study examines the effects of

average full-time faculty salary, the effects of changes to average full professor salaries

among four-year institutions should be similar. Toutkoushian (1999) in particular found

that increasing the average full professor salary by $1 at four-year institutions resulted in

an increase in average costs of between $0.19 to $0.20 per student.

Average class size is a significant variable (p<0.01). For each single student FTE

increase in the ratio of student FTE to Faculty FTE relates to a $238 decrease in the

average-cost-per-student. Intuitively, as the average class size is increases, the average-

cost-per-student decreases. Brinkman (1981), Koshal and Koshal (1995) and

Toutkoushian (1999) all find the relationship between average class size and average

costs per student to be significant. The range of the relationships, however, varies greatly

with average-cost-per-student declining by $168 to $1,658 per additional student in each

class.

The existence of daycare on campus is also a significant factor in the average-

cost-per-student (p>0.05). This finding is particularly interesting considering that 65% of
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community colleges offer some form of daycare services and daycare is generally run as

an auxiliary (self-supporting) activity similar to dormitories. In spite of being what

frequently is a self-supporting service, the existence of daycare on campus relates to a

$962 increase in the average-cost-per-student.

The results for the Carnegie classification dummy variables are quite interesting.

First, none of these variables are significant. However, the values of the regression

coefficients provide some insight to the relative costs associated with each classification.

Relative to branch campuses of four-year institutions, the classification on an institution

is related to between a $270 to $3,699 increase in the average-cost-per-student FTE.

Table 7 includes the rankings of Carnegie classifications for community colleges based

on the 2003 data from least expensive to most expensive. Interestingly, at least among

Table 7

Relative Average Cost By Carnegie Classification–Based on 2003 Data
Institution Type (Least expensive to most expensive)

Branch

Medium Rural

Small Rural

Suburban-single-campus

Suburban-multi-campus

Large Rural

Urban-single-campus

Urban-multi-campus
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suburban and urban institutions, multi-campus institutions appear to have higher average

costs than single-campus institutions.

Another interesting finding is the institution size (in terms of student FTE) at

which the aggregate of community colleges cease to experience economies of scale. In

aggregate, community colleges cease experiencing economies of scale at 23,136 students.

This figure is larger in total FTE than all but one institution in the data. Considering that

the average community college has a student FTE count of 3,586 students and the second

largest institution has a student FTE count of less than 21,000 students, most community

colleges still have room to grow before experiencing diseconomies of scale.

By Carnegie Classification

The relationship between Carnegie classification and institutional cost behaviors

is established by Koshal and Koshal (1995) in their study of Doctoral institutions. In

particular, examining cost behaviors by Carnegie classification results in increased

accuracy in regression results, as measured by the adjusted R squared values and

differentiated points at which the lowest average-cost-per-student FTE occur. As

illustrated in table 8, the 2003 Ordinary Least Squares Regression Results, the adjusted R

squared ranged from 0.0782 to 0.6247 with all but one of the adjusted R squared values

(urban-multi-campus institutions) being much larger than the 0.1229 value associated

with the aggregate data. Urban-multi-campus institutions not only have an adjusted R

squared value less than the aggregate, but also they are the only classification of

institution with an F-statistic of 1.07 (p<0.0738).
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Table 8

2003 Ordinary Least Squares Regression Results
Variable All Branch Rural Sm

Constant 7,312
(3,938)

7,298
(4,197)

13,531
(5,922)

**

Student FTE -0.599
(0.149)

** -1.799
(0.518)

** -3.208
(2.263)

Student FTE Squared 2.30X10-5

(7.39X10-6)
** 1.71X10-4

(5.89X10-5)
** 1.98X10-4

(4.99X10-4)
Instructional Percent -80.880

(25.015)
** -110

(48.701)
* -148

(45.285)
**

Percent FT Faculty 59.105
(14.119)

** 95.949
(17.793)

** 70.815
(30.174)

*

Average Faculty Salary 0.106
(0.021)

** 0.157
(0.049)

** 0.267
(0.044)

**

Average Class Size -236
(34.014)

** -177
(59.215)

** -351
(76.910)

**

Percent FT Students -10.839
(19.129)

-85.539
(32.610)

** -111
(39.199)

**

Percent Associates -7.138
(10.134)

7.653
(18.337)

13.256
(19.028)

Percent Voc Awards 14.120
(11.785)

27.868
(15.047)

37.019
(25.750)

Remedial Services 3,493
(2,930)

112
(1,965)

1,790
(2,857)

Counseling Services Dropped Dropped Dropped
Employment Services -1,232

(826)
965

(1,460)
2,088

(1,219)
Placement Services 953

(653)
558

(987)
1,080

(1,273)
Day care 879

(428)
* 1,003

(640)
666

(964)
Dorms -131

(475)
2,007
(607)

** 1,455
(958)

F Ratio 10.23 6.29 8.50
R2 0.1136 0.7276 0.5536
Adjusted R2 0.1229 0.6120 0.4885
FTEEfficient 26,055 10,537 16.217
n 923 48 111
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Table 8 (continued)

2003 Ordinary Least Squares Regression Results
Variable Rural Med Rural Large Sub Single
Constant 10,302

(1,956)
** 9,849

(2,315)
** 14,315

(2,115)
**

Student FTE -3.340
(0.884)

** -0.509
(0.286)

-0.179
(0.178)

Student FTE Squared 5.18X10-4

(1.98X10-4)
** 2.42X10-5

(2.22X10-5)
6.34X10-6

(1.07X10-5)
Instructional Percent -41.231

(19.227)
* -73.336

(22.744)
** -94.275

(23.917)
**

Percent FT Faculty 64.923
(10.681)

** 77.996
(15.975)

** 13.559
(15.604)

Average Faculty Salary 0.141
(0.019)

** 0.082
(0.023)

** 0.070
(0.020)

**

Average Class Size -268
(31.192)

** -221
(40.985)

** -176
(36.705)

**

Percent FT Students -7.118
(14.766)

-22.903
(17.111)

55.886
(19.148)

Percent Associates 3.036
(7.365)

-12.678
(12.182)

-12.310
(8.948)

Percent Voc Awards 2.459
(9.281)

11.242
(13.032)

3.936
(10.086)

Remedial Services Dropped Dropped Dropped
Counseling Services Dropped Dropped Dropped
Employment Services -878

(549)
630

(1,207)
-1,780
(993)

Placement Services 730
(444)

856
(827)

798
(626)

Day care 515
(278)

617
(459)

-216
(427)

Dorms 140
(294)

-874
(460)

-343
(786)

F Ratio 19.52 6.77 5.92
R2 0.4809 0.4150 0.4376
Adjusted R2 0.4562 0.3537 0.3637
FTEEfficient 6,445 21,030 28,242
n 288 138 113
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Table 8 (continued)

2003 Ordinary Least Squares Regression Results
Variable Sub Multi Urban Single Urban Multi

Constant 10,037
(3,718)

** 16,938
(4,402)

** 318
(21,762)

Student FTE -0.249
(0.236)

-0.343
(0.389)

-4.076
(1.402)

**

Student FTE Squared 1.05X10-5

(1.19X10-5)
1.74X10-5

(2.56X10-5)
1.85X10-4

(7.07X10-5)
**

Instructional Percent -24.800
(32.952)

-106
(52.663)

-76.516
(215)

Percent FT Faculty 35.410
(20.797)

34.715
(25.999)

-38.513
(116)

Average Faculty Salary 0.047
(0.021)

* 0.101
(0.048)

* 0.006
(0.149)

Average Class Size -124
(41.821)

** -95.668
(47.606)

-126
(183)

Percent FT Students -35.379
(28.438)

-91.113
(42.970)

* 259
(156)

Percent Associates 4.250
(15.350)

-7.498
(14.889)

27.263
(94.954)

Percent Voc Awards 21.296
(17.904)

10.322
(17.188)

149
(99.691)

Remedial Services Dropped Dropped Dropped
Counseling Services Dropped Dropped Dropped
Employment Services -1,780

(994)
Dropped 5,678

(7,129)
Placement Services 798

(626)
173

(2,030)
-2,478

(5,677)
Day care -216

(426)
259

(681)
5,853

(3,799)
Dorms -343

(786)
Dropped -4,366

(8,843)

F Ratio 2.79 5.54 1.07
R2 0.3732 0.7623 0.1902
Adjusted R2 0.2397 0.6247 0.0782
FTEEfficient 23,748 19,723 21,994
n 75 31 108
*p<.05. **p<.01
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The point at which each individual classification of institution ceases to

experience economies of scale is very different from the 26,055 associated with the

aggregate OLS regression. The point where economies of scale cease ranges from 6,445

to 28,242 student FTE under the OLS regression with no detectable rationale for their

distribution based on institutional type.

Significant Institutional Characteristics

Among the OLS regressions, only branches of four-year institutions, medium

rural institutions and urban-multi-campus institutions see student FTE and student FTE

squared as significant variables.

The percent spent on instruction is a significant variable for five of the eight

Carnegie classification including; branches of four-year institutions, small rural, medium

rural, large rural and single campus suburban institutions. Among these institutions, each

percentage point increase in the percent of the budget spent on instruction leads to

between a $41 and a $148 decrease in the average-cost-per-student FTE.

The percent full-time faculty is a significant variable for four of the eight

Carnegie classifications including; branches of four year institutions, and the three

categories of rural institutions. Among these institutions, each percentage point increase

in the percentage of full-time faculty relates to between $65 and $95 increase in the

average-cost-per-student FTE.

The average faculty salary is a significant variable for all classifications of

community colleges other than urban-multi-campus institutions. For each dollar increase
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in the average-faculty-salary relates to between a $0.047 and $0.267 increase in the

average-cost-per-student FTE.

Average class size is a significant variable for all non-urban classifications of

community colleges. Each additional Student FTE per faculty FTE relates to between a

$124 to $351 decrease in the average-cost-per-student FTE.

The percentage of full time students is significant only at branch campuses of

four-year institutions, small rural and single campus urban institutions. Each additional

percentage point increase in the percentage of full-time students relates to between a $85

and $111 decrease in the average-cost-per-student FTE. The existence of dormitories at

Branch campuses of four year institutions related to a $2,007 increase in the average-

cost-per-student FTE at these institutions.

The percentage of associates degrees awarded, percentage of vocational awards,

the existence of remedial services, counseling services, employment services, placement

services and daycare are not significant variables with any Carnegie classification of

institution.

Fixed Effects Regression

The fixed effects regressions are based on a dataset including information from all

years (1987–2003) and all reported data. The results from the full regression will first

be discussed, followed by a discussion of the results of the fixed effects regressions run

by individual Carnegie classification.
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Overall

The second regression of interest is the Fixed Effects regression based on the full

dataset including information from all years (1987–2003) and all reported data. For the

overall Fixed Effects regression the F-statistic is 23.24, indicating that there is a high

probability (p < 0.000) that the coefficients of the regression coefficients are not equal to

zero. As can be seen in table 9, the R squared within for the regression is 0.0974, where

R squared within measures the proportion of variation within each institution explained

by the regression.

Significant Institutional Characteristics

Student FTE and Student FTE squared are both significant variables to the .01

level using the fixed effects regression. Each additional student results in a decrease of

$1.67 per student and an increase of $4.13 X 10-5 per student FTE squared. At the mean

community college size, based on all years data (2,994 student FTE) each additional

student results in a decrease in the average-cost-per-student FTE of $1.42. The

significance of these variables both for the OLS and the Fixed effects regressions

strongly support the contention that the average-cost-per-student FTE changes with the

number of students FTEs. Further, this implies that community colleges cease

experiencing economies of scale at 40,310 student FTE. This figure is larger than all

existing institutions. With the OLS regression, community colleges ceased experiencing

economies of scale at 26,055 students, with only one institution being larger than the

26,055 figure. Although the two figures differ by more than 14,000 students, it is still
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Table 9

Fixed Effects Regression Results
Variable All Branch Rural Sm

Constant 19,107
(1,462)

** 10,688
(3,275)

** 18,360
(2,953)

**

Student FTE -1.665
(0.108)

** -2.108
(0.527)

** -10.091
(1.219)

**

Student FTE Squared 4.13X10-5

(4.85X10-6)
** 1.63X10-4

(5.80X10-5)
** 4.04X10-4

(3.91X10-4)
Instructional Percent -56.601

(9.288)
** -33.977

(22.918)
-105

(18.236)
**

Percent FT Faculty -7.678
(3.414)

** 32.524
(10.219)

** 3.248
(8.937)

Average Faculty Salary 0.029
(0.010)

** 0.050
(0.036)

0.002
(0.024)

Average Class Size -1.829
(1.321)

-70.716
(26.591)

** -42.933
(16.360)

Percent FT Students -6.463
(865)

-5.975
(19.619)

15.812
(18.770)

Percent Associates -7.070
(5.079)

-4.500
(12.689)

12.764
(9.497)

Percent Voc Awards 9.190
(5.940)

1.408
(15.834)

19.640
(12.303)

Remedial Services -453
(953)

1,801
(1,464)

1,375
(3,128)

Counseling Services -714
(1,200)

Dropped 100
(3,500)

Employment Services 27.287
(324)

-200
(1,084)

-897
(670)

Placement Services 107
(259)

1,478
(640)

* -473
(581)

Day care 179
(176)

-1,004
(422)

* -290
(462)

Dorms 80
(331)

-2,740
(945)

** 1,182
(555)

*

F Ratio 23.24 5.00 13.37
R2 Within 0.0974 0.4165 0.4193
R2 Between 0.0704 0.0739 0.0558
R2 Overall 0.0732 0.0990 0.1006
FTEEfficient 40,310 12,931 24,972
n 5,973 228 577
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Table 9 (continued)

Fixed Effects Regression Results
Variable Rural Med Rural Large Sub Single

Constant 21,364
(1,385)

** 32,711
(4,705)

** 15,316
(1,751)

**

Student FTE -4.760
(0.397)

** -5.043
(0.281)

** -1.288
(0.153)

**

Student FTE Squared 6.25X10-4

(9.30X10-5)
** 2.44X10-4

(2.21X10-5)
** 4.10X10-5

(9.14X10-6)
**

Instructional Percent -47.983
(7.785)

** -84.584
(21.147)

** -85.733
(11.616)

**

Percent FT Faculty 10.653
(3.114)

** -15.956
(7.008)

* 35.057
(5.899)

**

Average Faculty Salary 0.015
(0.010)

-0.001
(0.024)

-0.009
(0.014)

Average Class Size -29.134
(5.731)

** -1.350
(1.192)

-130
(13.384)

**

Percent FT Students 43.456
(7.498)

** -68.796
(16.597)

** 78.156
(10.876)

**

Percent Associates -15.933
(4.399)

** -2.667
(10.660)

-11.348
(6.552)

Percent Voc Awards 17.087
(5.358)

** 1.855
(12.187)

5.123
(7.071)

Remedial Services -18.200
(7.409)

* -2,827
(2,141)

928
(1,066)

Counseling Services -4,205
(914)

** 546
(3,078)

Dropped

Employment Services 230
(241)

1,465
(786)

-1,287
(530)

*

Placement Services 62.613
(203)

-183
(611)

460
(281)

Day care -23.056
(141)

573
(334)

-107
(227)

Dorms 378
(231)

424
(599)

1,619
(740)

*

F Ratio 38.65 22.75 23.26
R2 Within 0.3727 0.3893 0.4570
R2 Between 0.1728 0.0295 0.1573
R2 Overall 0.2076 0.0744 0.2298
FTEEfficient 7,616 20,718 31,414
n 1,809 986 743
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Table 9 (continued)

Fixed Effects Regression Results
Variable Sub Multi Urban Single Urban Multi

Constant 19,837
(5,870)

** 22,037
(2,344)

** 22,516
(7,669)

**

Student FTE -0.902
(0.493)

-0.570
(0.283)

** -1.411
(0.432)

**

Student FTE Squared 2.75X10-5

(2.27X10-5)
2.20X10-5

(1.57X10-5)
2.98X10-5

(2.00X10-5)
Instructional Percent 114

(40.625)
** -77.375

(18.679)
** -110

(48.812)
*

Percent FT Faculty -23.401
(19.557)

40.458
(12.829)

** -36.929
(15.693)

*

Average Faculty Salary 0.085
(0.040)

* -0.003
(0.014)

0.034
(0.046)

Average Class Size 14.173
(30.736)

-119
(32.370)

-0.622
(6.571)

Percent FT Students -249
(50.594)

** 37.776
(15.449)

* -127
(46.463)

**

Percent Associates -36.136
(24.980)

-37.107
(10.400)

* 60.644
(27.228)

*

Percent Voc Awards 0.259
(30.692)

-10.414
(10.776)

43.596
(30.564)

Remedial Services -2,949
(5,020)

Dropped -441
(3,962)

Counseling Services 4,002
(5,968)

Dropped -1,066
(6,187)

Employment Services 265
(1,709)

-1,104
(1,229)

-363
(1,476)

Placement Services -1,094
(1,170)

-3,462
(849)

** 111
(1,537)

Day care 1,287
(834)

162
(308)

254
(1,024)

Dorms 924
(1,833)

Dropped 2,891
(4,276)

F Ratio 2.67 10.70 2.57
R2 Within 0.1317 0.5721 0.0807
R2 Between 0.0379 0.0921 0.0083
R2 Overall 0.0526 0.2211 0.0209
FTEEfficient 32,789 25,925 47,345
n 518 212 832
*p<.05. **p<.01
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clear that most (with one possible exception) institutions have room to grow before

experiencing diseconomies of scale.

The percent of the budget spent on instruction is a significant variable for the

fixed effects regression as well as the OLS regression. The percent of the budget spent

on instruction is significant to the (p<0.01) level for the fixed effects regression. For

each additional percent of the budget spent on instruction, the average-cost-per-student

FTE declines by $56.60. This is well in line with the $80.88 decline in average-cost-per-

student FTE per percentage point found utilizing the OLS regression.

The percentage of full-time faculty is also a significant variable (p<0.01) for the

fixed effects regression. For each percentage point increase in the percent full-time

faculty, the average-cost-per-student decreased by $7.68. This is a marked contrast with

the OLS regression which found each percentage point increase in the percent full time

faculty to be related to a $59.11 increase in the average-cost-per-student FTE.

The last variable found to be significant among the fixed effects regression results

is average faculty salary. The average faculty salary is a significant variable to the

p<0.01 level. For each dollar increase in the average faculty salary, the average-cost-per-

student increased by $0.029. This is lower than the $0.11 increase in average-cost-per-

student FTE predicted by the OLS regression, but still similar enough to be useful in

identifying cost behaviors.

Overall, I am surprised that three variables in particular were not significant.

These variables were; average class size, percent full-time students and vocational ratio.
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Intuitively, as the average class size goes up, the average costs should decline and it was

identified as a significant variable in the literature among four-year institutions.

Additionally, increasing the average class size was identified as a strategy used by

community colleges (Vaughan 2005) to reduce their average costs. The percentage of

full-time students was found to be significantly related to average costs among

community colleges by Brinkman (1985). There have either changes in student demand

for services between full-time and part-time students, or a change in how colleges are

providing services to these student populations. As for the vocational ratio, common

perception is that vocational programs require more materials and smaller class sizes than

non-vocational programs. Further, studies have shown (Throsby, 1986; Dundar and

Lewis, 1995) vocational programs at four-year institutions to have higher average costs

than other types of programs.

By Carnegie Classification

Examining cost behaviors by Carnegie Classification utilizing fixed effects

regression is as enlightening as utilizing OLS regressions. As is the case with the OLS

regressions, examining the fixed effects by Carnegie classification results in increased

accuracy in the regression results as measured by the R squared values and the F-

statistics. The results of these regressions can be found in Table 9. The R squared

within values ranged from 0.0807 to 0.5721 with only one value 0.0807, for urban-multi-

campus institutions, being less than the 0.0974 value associated with the fixed effects

regression for all data. The F-statistic for all types of institutions is 23.24, where the F-

statistic for the institutions by Carnegie classification range from 2.57 to 38.65. Although
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these values range greatly, all of them are consistent with a probability of p<0.000 of all

the regression coefficients being zero.

The point at which each classification of institution ceases to experience

economies of scale is different from the 40,310 associated with the fixed effects

regression results associated with the aggregate of institutions. The point where

economies of scale cease range from 7,616 to 47,345 student FTE. This range is similar

to that of the OLS regression results which ranged from 6,445 to 28,242 student FTE.

The bottom of the range (7,616 and 6,445) for both regression types is associated with

medium rural institutions. Unfortunately, however, the relationship between the values

for the other Carnegie classifications of institutions were less clear.

Significant Institutional Characteristics

Among the fixed effects regressions, student FTE remains a significant variable

for all classifications of institutions other than suburban-multi-campus institutions.

Student FTE squared, however, is only a significant variable for half of the classifications

(branch, medium rural, large rural and single campus suburban institutions).

The percent spent on instruction is significant at all institutions other than Branch

campuses of four-year institutions. Among the institutions where the percent spent on

instruction was significant, six lead to decreases of between $48 and $110 in the average-

cost-per-student FTE. The seventh classification, suburban-multi-campus institutions,

related to a $114 increase in the average-cost-per-student.

The percent full-time faculty is a significant variable at six of the eight

classifications with increases in the percentage of full-time faculty leading to increases in
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the average-cost-per-student FTE for four of the classification (branch, medium rural,

single-campus-suburban and single-campus-urban) and decreases for two of the

classifications (large rural and multi-campus-urban institutions). The increases in

average costs per student FTE ranged from $11 to $40 and the decreases ranging from

$16 to $37.

Average faculty salary is identified as a significant variable examining the fixed

effects regression results in aggregate. When examined by Carnegie classification, this

variable is only significant for one classification of institution, multi-campus-suburban

institutions. At these institutions, each dollar increase in the average faculty salary

relates to a $0.085 increase in the average-cost-per-student FTE.

Average class size is a significant variable for branch campuses, medium rural

institutions and single-campus-suburban institutions. Each additional student FTE per

faculty FTE relates to a decrease of between $29 and $130 in the average-cost-per-

student FTE.

The percentage of full-time students is a significant variable for all Carnegie

classifications other than branch institutions and small rural institutions. Interestingly,

this variable is only significant for branch campuses under the OLS model. Among the

classifications for which this is a significant variable, half are associated with decreases

in the average-cost-per-student FTE while half are associated with increases in the

average costs per student FTE. The decreases range from $69 to $249 per percentage

point increase in the percentage of full time students. The increases on the other hand

range from $38 to $78 per student FTE.
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Curriculum played a role in the cost structures of some classifications of

institutions utilizing fixed effects that are not seen with the OLS regression. In particular,

the percentage of associates was significant for rural medium, urban-single-campus and

multi-campus institutions. Each percentage point change in the percentage of associates

awards related to a $16 decrease at medium rural institutions, a $38 decrease at urban-

single-campus institutions and a $61 increase in the average-cost-per-student FTE at

urban-multi-campus institutions. The percentage of vocational awards was only

significant at medium rural institutions with each percentage point increase in the percent

of vocational awards relating to a $17 increase in the average costs per student FTE.

The relationship between cost structures and the services provided by institutions

varies both by Carnegie classification and regression type. Under the OLS regression,

dormitories are the only significant variable identified and only as related to branch

campuses of four-year institutions. Utilizing the fixed effects regression remedial

services, counseling services, employment services, placement services day care and the

existence of dormitories all are significantly related to the average-cost-per-student FTE

for at least one classification of institution. Remedial services are significant at rural

medium institutions, relating to a $18 decrease in average-cost-per-student FTE. The

existence of counseling services is also a significant variable at medium rural institutions

with their existence relating to an average decrease of $4,200 in average costs per student

FTE. Employment services was found to be significant at single campus suburban

institutions where the existence of these services relates to a decrease in the average-cost-

per-student FTE of $1,287. The existence of placement services is significant only at
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single campus urban institutions where the existence of placement services relates to a

$3,462 decrease in the average-cost-per-student FTE. Daycare is a significant variable at

branch campuses of four-year institutions. The existence of daycare services at these

institutions related to a $1,004 decrease in the average-cost-per-student FTE.

Lastly, the existence of dorms is significantly related to the average-cost-per-

student FTE at branch, small rural and single-campus-suburban institutions. The

existence of dormitories related to between a $2,740 decrease in average costs per student

FTE to a $1,619 increase in average costs per student FTE at single-campus-suburban

institutions. Interestingly, under the OLS regression, the existence of dormitories is

related to a $2,007 increase in average costs per student FTE at branch campuses, yet

utilizing the fixed effects regression, the existence of dormitories related to a $2,740

decrease in average-cost-per-student at branch campuses.

Summary

The OLS and Fixed Effects regression provide similar, but different results. The

OLS regression provides insight across institutions where the Fixed Effects regressions

show how the independent variables influence individual institutions. Generally, the

fixed effects regressions result in lower correlation coefficients and F-statistics. Both the

fixed effect regressions and the OLS regressions have five common cost factors. These

cost factors are student FTE, student FTE squared, percent spent on instruction,

percentage of full-time faculty and average faculty salary. With the exception of percent

full-time faculty all the shared significant cost factors are numerically similar and

resulted in both regressions either relating to increases or decreases in the average-cost-
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per-student FTE. The percent FT faculty relates to an increase in the average-cost-per-

student FTE for the OLS regression and a decrease in the costs per student FTE for the

fixed effects regression.

The OLS regression indicated two cost factors were significant that were not

identified as being significant by the fixed effects model. These cost factors were

average class size and the existence of daycare.

The OLS and the fixed effects regressions provide similar results as to where

community colleges cease experiencing economies of scale with the OLS regression

indicating 23,136 student FTE and the fixed effects regression indicating 40, 310. Only

one community college has an enrollment in excess of 23,136 student FTE, implying that

most, if not all community colleges have the ability to grow before experiencing

diseconomies of scale.

Including the data by Carnegie Classification in both the OLS and fixed effects

regressions contributes to the results. In general, performing the regressions by Carnegie

classification results in improved correlation coefficients (R2 values). When analyzing

the data based on Carnegie classification, it is clear that each classification of institution

behaves differently and those behaviors are not necessarily consistent between OLS and

fixed effects classification held constant. As a result, the point at which each

classification of institution ceases to experience economies of scale is strongly dependent

on the Carnegie Classification. The point at which each classification of institution

ceases to experience economies of scale ranges from 6,445 to 28,242 under the OLS

regression and from 7,616 to 47,346 under the fixed effects regression. Lastly, under
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both the fixed effects and OLS regressions, urban multi-campus community colleges are

the least homogeneous classification of community college.



99

CHAPTER 5:

CONCLUSIONS AND RECOMMENDATIONS

In this chapter, I will provide an overview of how this study addressed the

research questions articulated in chapter three. Then I will address selected additional

findings from the study. A discussion regarding the implications of the study for policy

and practice will follow and I will conclude with a discussion regarding the implications

of this study on future research.

Summary of the Study

This study was framed based on three major research questions. In this section, I

will examine each of the research questions and address the results to the specific

research questions.

What institutional characteristics are related community college costs?

Five institutional characteristics are found to be related to institutional costs using

both the OLS and fixed effects regressions. These variables include: student FTE,

student FTE squared, instructional percent, percent full-time faculty, and average faculty

salary. At the mean institution size, (3,586 student FTE for OLS and 2,994 student FTE

for fixed effects) each additional student decreases the average-cost-per-student FTE by

$0.44 according to the OLS regression and by $1.42 according to the fixed effects

regression. Each percentage point increase in the percent spent on instruction relates to a

$74.49 decrease in the average cost per student FTE according to the OLS regression and
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a $56.60 decrease according to the fixed effects regression. The regressions run for

percent full-time faculty yields very different results. Each percentage point increase in

the percent full time faculty related to a $57.72 increase in average-costs-per-student FTE

utilizing OLS while it related to a $7.68 decrease in average costs for the fixed effects

regression. For each dollar increase in the average faculty salary, the OLS regression

indicated that the average cost per student FTE would increase by $0.11, whereas the

fixed effects regression indicated a more modest $0.03 increase in average-costs-per-

student FTE.

The OLS regression provided two additional significant variables; average class

size and day care. According to the OLS regression, an increase of one student per

faculty member in average class size relates to a $238 decrease in the average costs per

student FTE. The existence of day care relates to a $962 increase in average costs per

student even though these services are generally provided on a cost recovery basis. This

relationship implies that day care may be a proxy for another variable. Examining the

correlation matrix in appendix F it appears that day care is not a strong proxy for any of

the variables examined in this study. The strongest correlation is with total expenditures

at 0.3786, closely followed by; instructional expenditures at 0.3683 and average faculty

salary at 0.3681.

How do the institutional characteristics related community college costs vary based on

Carnegie Classification?

Disaggregating cost analyses based on Carnegie classification has a large impact

on which variables are significant. Further, the data and regression type also impact the
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results. For example: Using the OLS regression, student FTE and student FTE squared

are the only significant variables at urban-multi-campus institutions; Medium rural

institutions have ten significant variables based on the fixed effects regressions.

What institutional size is associated with the lowest cost-per-student?

The institutional size associated with the lowest cost per student is dependent on

the data used and the regression method. Using the OLS regression based on 2003 data,

the institutional size associated with the lowest cost per student is 23,136 student FTE,

which is larger than all but one institution in the dataset. Utilizing the fixed effects

regression based on all nine data years, the institutional size associated with the lowest

cost per student is 40,310, which is larger than all institutions in the dataset.

How does the institutional size associated with the lowest cost-per-student vary based on

Carnegie Classification?

The institutional size associated with the lowest cost per student is dependent on

the Carnegie classification. The point at which each Carnegie classification of institution

ceases to experience economies of scale ranges from 6,445 to 28,242 under the OLS

regression and from 7,616 to 47,346 under the fixed effects regression. Interestingly, the

smallest institution size for both the OLS and fixed effects regressions relate to medium

rural institutions. Other than the relationship with medium rural institutions, there does

not appear to be a relationship between the Carnegie classification and the points at

which institutions cease to experience economies of scale.
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What is the relationship between average-cost-per-student and Carnegie classification?

The relationship between Carnegie classification and average-cost-per-student is

not significant based on the results of this study. The regression results however, allude

to differences of up to nearly $3,700 per student FTE based on Carnegie classification.

Conclusions

In addition to answering the research questions, this study produced a series of

additional interesting results. These results relate to: the relative usefulness of the 2005

Carnegie Classifications for analyzing financial structures of community colleges; the use

of multiple statistical methods and datasets in performing financial analyses;

generalizable statements regarding the relationship between the results of this study and

the higher education literature; observations in relation to the average total cost curves;

andthe impact of “cost and price drivers” in higher education

First, as alluded to earlier, the 2005 Carnegie classifications for community

colleges appear to have value for analyzing their financial structures. Each classification

of institution appears to have a different set of characteristics related to costs. For

example, among urban-multi-campus institutions, student FTE is a significant variable

based on both OLS and fixed effects regressions. The fixed effects regressions also

identify instructional percent, percent full-time faculty, percent full-time students and

percent associates as being significantly related to the average-cost-per-student FTE.
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The classifications provide a consistent, nationally available methodology for

disaggregating community colleges. Although not specifically addressed, the Carnegie

classifications may prove to be a useful tool in studying characteristics other than costs.

The use of multiple statistical methods and different datasets can provide very

different results for similar data. Prior studies both on cost structures and on economies

of scale in higher education have relied on single datasets and single statistical methods.

The results of different studies using different data and different statistical methodologies

have been compared, but not linked to one another. I validate the results of this study by

using the longitudinal analysis based on the 206 institutions reporting results over time,

and performing fixed effects regressions and OLS regressions. Interestingly, I find that

some of the results correlate well between data and methods and others do not. This

result makes me more critical of the generalizability of the results when only one dataset

or one methodology is used for a study.

Despite this criticism of the results from any study not making use of multiple

years of data or multiple methodologies, the data and the regressions, particularly the

OLS regressions matched the literature well. In particular, the percent of the budget

spent on instruction, the percentage of full-time faculty, the average faculty salary and the

average class size approximated the results in the literature, usually falling within about a

factor of two of the results. These results are even more interesting as the institutions

studied in the literature generally did not include community colleges.

The average total cost curves developed using the OLS regressions and the fixed

effects regressions are interesting. In almost every case, all the data lies on the left side
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of the average total cost curve, indicating that the institutions are all (with one possible

exception) still experiencing economies of scale. Without a significant number of

institutions experiencing diseconomies of scale, one has to wonder how accurate the

average total cost curve is based on the regressions. As a community college

administrator, I would be hesitant to expand my college’s operations out to the point were 

economies of scale are projected to cease. If community colleges continue to grow, it

will be interesting to see if the point at which institutions cease to experience economies

of scale changes as more data is available on these extremely large institutions. Other

than economies of scale arguments, there are other arguments against expanding. First,

as stated earlier, community colleges are largely local institutions. Few regions have the

demand for higher education required to reach the enrollments at which economies of

scale cease. Further, as local institutions, taxpayers and governing boards are interested

in educating the local population, not a regional population, particularly considering that

higher education is “sold” at a lower price than cost with state and local taxes generally 

making up the difference for community colleges.

Both reports from the National Commission on the Cost of Higher Education

(1998) and the Spellings Commission (2006) identified a wide range of cost and price

drivers in higher education. Either as a result of their studies focusing on all of higher

education, or through the use of generalizations in the reports, most of the price and cost

drivers related to student services were not significant, or were only significant for a

specific Carnegie classification. Further, upon examination of the regression coefficients

in this study, some of the services could be seen as negative cost and price drivers,
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reducing costs. These student services appear not to be as significant, at least for

community colleges as the National Commission on the Cost of Higher Education (1998)

and the Spellings Commission (2006) reports would indicate.

Lastly, instructional costs and faculty costs are frequently blamed for being cost

drivers in higher education. As mentioned in Chapter 3, instructional costs are those

costs directly related to instruction and in this context, faculty costs are represented by

the percent of full-time faculty and average faculty salary. This study finds that

instructional costs and faculty costs are not cost drivers in community colleges.

Among all community colleges, the percentage spent on instruction was

negatively correlated with the average cost per student FTE. Among institutions an

increase of one percentage point in the percent of the budget spent on instruction related

to a $80 decline in the average cost per student. Within an individual institution, the

same percentage point increase in the percent of the budget spent on instruction relates to

a $56 decline in the average cost per student FTE. Increasing the proportion of the

budget spent on instruction results in a decline in average costs per student FTE, directly

in contrast with common perceptions. Further, it appears that costs other than

instructional costs drive the average cost per student. This observation is consistent with

Glasper’s (1995) findings that administrative costs are rising significantly faster than 

instructional costs at community colleges.

Among all community colleges, the percentage of full-time faculty was positively

related to the average cost per student FTE relating to a $59 increase in average costs per

student FTE per percentage point increase in the percent full-time faculty. However,
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within institutions, a percentage point increase in percentage of full-time faculty related

to about an $8 decrease in the average cost per student FTE. Although it is interesting to

note that institutions with a higher percentage of full-time faculty had higher average

costs, it is much more interesting to note that average costs decreased with an increase in

the percentage of full-time faculty within an institution.

Among all community colleges, the average faculty salary was positively related

to the average cost per student FTE. Each dollar increase in average faculty salary

related to a $0.10 increase in the average cost per student. Within an institution, a dollar

increase in faculty salary related to a $0.03 increase in the average cost per student FTE.

Although significant, a three cent increase in costs per each dollar increase in full-time

faculty salary does not represent a cost driver.

Implications for Policy and Practice

This study has significant import to policy makers and community college

administrators. It essentially provides a road map identifying those factors that may or

may not be associated with changes in community college cost structures. Additionally,

it validates the use of the 2005 Carnegie classification for use in analyzing the cost

structures of community colleges.

The socially beneficial goals of community colleges to provide educational

opportunities and access frequently come into conflict with the principals of cost

minimization espoused by the business community. Since more state legislators and

college board members come from the business community than out of education there is

frequently an expectation that community colleges should function as a business entity.
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This perception is further enhanced by the financial success of highly visible for-profit

institutions of higher education. Policymakers need to remain cognizant of the socially

beneficial goals of community colleges and perform informed trade-offs when making

decisions to reduce costs. Community college administrators have the responsibility to

keep policymakers informed of the socially beneficial goals of community colleges. The

results of this study can be used to inform the financial portion of the trade-offs

policymakers face, but in no way addresses the impact of cost reductions on the social

benefits provided by community colleges.

Both policymakers and college administrators should use caution when examining

the costs and cost structures associated with community colleges. In the context of

Bowen’s (1980) Revenue Theory of Costs, colleges spend all the revenue they generate, 

but do not necessarily make use of the least cost method of educating students to a

particular level of quality. As a result the expenditures associated with educating

students identified in this study may not actually represent the true least cost method of

educating students. At some of the institutions included in the study, the expenditures

examined could exceed the least cost method of educating students, potentially resulting

in a higher quality education. Conversely, at other institutions the expenditures examined

could represent costs lower than the least cost method of education, potentially resulting

in a low quality education.

From the perspectives of both policymakers and college administrators, the results

from the OLS regressions are interesting as they show the relationships between the

independent variables and average cost per student FTE across institutions. However, the
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fixed effects regression results are far more interesting from the practitioners’ 

perspective. The fixed-effects regression provides a template demonstrating the

relationship between the independent variables and average costs per student FTE within

the institution. As an example, the OLS results indicated that for each percent increase in

the percentage of full-time faculty at institutions related to a $51.11 increase the average

cost per student FTE. However, the fixed effects result indicated that an institutions

increases the percentage of full-time faculty by one percent related to the decrease of the

average cost per student FTE by $7.68.

Many of the findings associated with this study may result in unintended

consequences if they are implemented without performing an in depth assessment. For

example, a key implication for policy and practice from this study deals with funding

community colleges purely based on student FTE production. In aggregate, community

colleges appear to experience economies of scale. Based on this observation,

policymakers may be inclined fund community colleges based purely on student FTE.

As it turns out, student FTE based funding models provide disproportionate funding to

large institutions, due to their lower cost per student FTE, than to smaller institutions.

So, smaller institutions suffer relative to larger institutions if funding is based on student

FTE. Further, it is likely that this relationship holds true for campuses or colleges within

community college districts or systems. In this case, college district, or system

administrators need to remain cognizant of the funding inequities associated with funding

community colleges based on student FTE.
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The findings of this study provide benchmarks for community college

administrators to measure their institutions against their Carnegie peers. These findings

can also be used where little institution specific information exists regarding cost

behaviors to inform decision makers of the financial implications of their decisions.

Implications for Future Research

Basic microeconomic theory predicts that the average total cost curve (average-

cost-per-student FTE) should move up or down based on changes in the production

process, or in this context, how instruction is delivered. Figure 2 illustrates how a change

in how instruction is delivered can result in a decrease in the average cost per student

(curve B) or an increase the average cost per student (curve C) relative to the original

average cost per student curve (A).

Figure 2. The Effects of Changes In Instructional Technology on Average Costs

Although not reflected in the findings in chapter 4, there is anecdotal evidence that

changes in how instruction is delivered are occurring. Studies suggest that there has been
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an increase in the number of courses taught by part time faculty who generally are paid

less and receive fewer benefits than full-time faculty. Technology has also significantly

impacted course delivery. Changes in course delivery range from simply having a

computer at the faculty lectern to online and video based classes. These technologies

also have an impact on the total cost curve.

As a minimum, changes in faculty staffing patterns and changes in instructional

technologies should manifest themselves as changes in the average total cost curve for

community colleges. The results from this study, in particular the OLS regressions run

by year between 1987 and 2003 in appendix E only mildly hint at these changes in the

average total cost curve. Further study should be performed to determine if changes in

the average total cost curve are occurring, if these changes are, in essence canceling each

other out or to determine if a new phenomenon is occurring.

This study appears to be the first application of the use of multiple statistical

techniques and datasets to examine the cost structures in higher education. As part of the

study, I did find similarities in the results even though I made use of different statistical

techniques and datasets. The results however, were not as similar as one might expect

them to be, given the study was based on a specific group of institutions. Further

complicating matters, the study results were also reasonably consistent with the results

obtained in the literature using an entirely different group of institutions and in some

cases, cost functions. Further research is needed to determine the causes of these

similarities and dissimilarities. They could be a result of the regressions, the cost models,

the datasets or the nature of the institutions themselves.
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In this study I examined the relationship between cost structures and institutional

characteristics, I found several variables to be significant and identified the relationship

between the variables and costs. The logical extension of this study is to examine the

effects that changes in institutional characteristics have on key measures of success in

community colleges such as access, educational opportunity or student learning. By

combining the results of this study with the effects that changes in institutional

characteristics have on key measures of success, one could derive economic values for

the measures of success.
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APPENDIX A

HIGHER EDUCATION PRICE INDEX 1987 THROUGH 2003

Year HEPI
Adjusted HEPI
(2003 = 100)

1987 120.9 54.66
1989 132.8 60.04
1991 148.2 67.00
1993 157.9 71.38
1995 168.1 75.99
1997 178.4 80.65
1999 189.1 85.49
2001 206.5 93.35
2003 221.2 100.00
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APPENDIX B
CROSSWALK OF 1985 CIP CODES TO VOCATIONAL AND ACADEMIC

PROGRAMS

Title CIP V A
Agricultural Business and Production 1 1 0
Agricultural Sciences 2 1 0
Conservation and Renewable Natural Resources 3 1 0
Architecture and Related Programs 4 1 0
Area Ethnic and Cultural Studies 5 0 1
Business and Management 6 1 0
Business (Administrative Support) 7 1 0
Marketing Operations/Marketing and Distribution 8 1 0
Communications 9 1 0
Communications Technologies 10 1 0
Computer and Information Sciences 11 1 0
Personal and Miscellaneous Services 12 1 0
Education 13 1 0
Engineering 14 1 0
Engineering-Related Technologies 15 1 0
Foreign Languages and Literatures 16 0 1
Allied Health 17 1 0
Health Sciences 18 1 0
Home Economics 19 1 0
Vocational Home Economics 20 1 0
Law and Legal Studies 22 1 0
English Language and Literature/Letters 23 0 1
Liberal Arts and Sciences General Studies & Humanities 24 0 1
Library Science 25 1 0
Biological Sciences/Life Sciences 26 0 1
Mathematics 27 0 1
Military Technologies 29 1 0
Multi/Interdisciplinary Studies 30 0 1
Parks Recreation 31 1 0
Philosophy and Religion 38 0 1
Theological Studies and Religious Vocations 39 1 0
Physical Sciences 40 0 1
Science Technologies 41 1 0
Psychology 42 0 1
Protective Services 43 1 0
Public Administration and Services 44 1 0
Social Sciences and History 45 0 1
Construction Trades 46 1 0
Mechanics and Repairers 47 1 0
Precision Production Trades 48 1 0
Transportation and Material Moving Workers 49 1 0
Visual and Performing Arts 50 0 1
Field of Study Not Reported 95 0 0
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APPENDIX C
CROSSWALK OF 1990 CIP CODES TO VOCATIONAL AND ACADEMIC

PROGRAMS

Title CIP V A
Agricultural Business and Production 1 1 0
Agricultural Sciences 2 1 0
Conservation and Renewable Natural Resources 3 1 0
Architecture and Related Programs 4 1 0
Area Ethnic and Cultural Studies 5 0 1
Marketing Operations/Marketing and Distribution 8 1 0
Communications 9 1 0
Communications Technologies 10 1 0
Computer and Information Sciences 11 1 0
Personal and Miscellaneous Services 12 1 0
Education 13 1 0
Engineering 14 1 0
Engineering-Related Technologies 15 1 0
Foreign Languages and Literatures 16 0 1
Home Economics 19 1 0
Vocational Home Economics 20 1 0
Law and Legal Studies 22 1 0
English Language and Literature/Letters 23 0 1
Liberal Arts and Sciences General Studies & Humanities 24 0 1
Library Science 25 1 0
Biological Sciences/Life Sciences 26 0 1
Mathematics 27 0 1
Military Technologies 29 1 0
Multi/Interdisciplinary Studies 30 0 1
Parks Recreation 31 1 0
Philosophy and Religion 38 0 1
Theological Studies and Religious Vocations 39 1 0
Physical Sciences 40 0 1
Science Technologies 41 1 0
Psychology 42 0 1
Protective Services 43 1 0
Public Administration and Services 44 1 0
Social Sciences and History 45 0 1
Construction Trades 46 1 0
Mechanics and Repairers 47 1 0
Precision Production Trades 48 1 0
Transportation and Material Moving Workers 49 1 0
Visual and Performing Arts 50 0 1
Health Professions and Related Sciences 51 1 0
Business Management & Admin. Services 52 1 0
Field of Study Not Reported 95 0 0
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APPENDIX D
CROSSWALK OF 2000 CIP CODES TO VOCATIONAL AND ACADEMIC

PROGRAMS

Title CIP V A
Agricultural Business and Production 1 1 0
Agricultural Sciences 2 1 0
Conservation and Renewable Natural Resources 3 1 0
Architecture and Related Programs 4 1 0
Area Ethnic and Cultural Studies 5 0 1
Marketing Operations/Marketing and Distribution 8 1 0
Communications 9 1 0
Communications Technologies 10 1 0
Computer and Information Sciences 11 1 0
Personal and Miscellaneous Services 12 1 0
Education 13 1 0
Engineering 14 1 0
Engineering-Related Technologies 15 1 0
Foreign Languages and Literatures 16 0 1
Home Economics 19 1 0
Vocational Home Economics 20 1 0
Law and Legal Studies 22 1 0
English Language and Literature/Letters 23 0 1
Liberal Arts and Sciences General Studies & Humanities 24 0 1
Library Science 25 1 0
Biological Sciences/Life Sciences 26 0 1
Mathematics 27 0 1
Military Technologies 29 1 0
Multi/Interdisciplinary Studies 30 0 1
Parks Recreation 31 1 0
Philosophy and Religion 38 0 1
Theological Studies and Religious Vocations 39 1 0
Physical Sciences 40 0 1
Science Technologies 41 1 0
Psychology 42 0 1
Protective Services 43 1 0
Public Administration and Services 44 1 0
Social Sciences and History 45 0 1
Construction Trades 46 1 0
Mechanics and Repairers 47 1 0
Precision Production Trades 48 1 0
Transportation and Material Moving Workers 49 1 0
Visual and Performing Arts 50 0 1
Health Professions and Related Sciences 51 1 0
Business Management & Admin. Services 52 1 0
History (New) 54 0 1
Field of Study Not Reported 95 0 0
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APPENDIX E
ORDINARY LEAST SQUARES REGRESSION RESULTS–SELECT

INSTITUTIONS

Variable 1987 1989 1991
Constant 2,710

(2,722)
5,269

(3,647)
2,802

(2,098)
Student FTE -0.798

(0.195)
** -0.916

(0.198)
** -0.507

(0.153)
**

Student FTE Squared 4.42X10-5

(1.38X10-5)
** 1.71X10-4

(5.89X10-5)
** 2.23X10-5

(9.37X10-6)
*

Instructional Percent -30.813
(22.532)

-11.483
(23.934)

3.902
(20.809)

Percent FT Faculty 15.348
(12.387)

-6.550
(9.331)

-0.146
(7.995)

Average Faculty Salary 0.041
(0.024)

0.038
(0.023)

0.043
(0.020)

*

Average Class Size -76.214
(34.752)

* -7.608
(3.980)

-11.169
(4.582)

*

Percent FT Students 46.268
(12.474)

** 48.757
(14.840)

** 26.449
(13.610)

Percent Associates 1.912
(10.556)

-6.678
(11.756)

3.101
(10.353)

Percent Voc Awards 51.371
(10.099)

** 59.256
(10.871)

** 47.537
(9.286)

**

Remedial Services 544
(1,339)

-1,029
(2,602)

Dropped

Counseling Services Dropped Dropped Dropped
Employment Services 808

(596)
-223

(698)
-102

(610)
Placement Services -305

(518)
-403

(626)
84.298

(575)
Day care 900

(333)
** 1,110

(376)
** 491

(319)
Dorms -1,003

(440)
* -929

(496)
-521

(402)

F Ratio 8.83 8.94 6.64
R2 0.3928 0.3959 0.3101
Adjusted R2 0.3483 0.3517 0.2634
FTEEfficient 18,612 18,256 22,728
n 206 206 206
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APPENDIX E–Continued
ORDINARY LEAST SQUARES REGRESSION RESULTS–SELECT

INSTITUTIONS

Variable 1993 1995 1997
Constant 2,057

(2,161)
6,302

(2,451)
* 8,135

(2,550)
**

Student FTE -0.530
(0.150)

** -0.454
(0.164)

** -0.466
(0.167)

**

Student FTE Squared 2.48X10-5

(9.00X10-6)
** 1.73X10-5

(9.74X10-6)
1.89X10-5

(1.02X10-5)
Instructional Percent -6.308

(19.214)
-32.065

(21.837)
-20.033

(21.486)
Percent FT Faculty 6.587

(9.768)
26.932
(9.311)

** 48.588
(10.412)

**

Average Faculty Salary 0.036
(0.018)

* 0.058
(0.021)

** 0.046
(0.020)

*

Average Class Size -22.191
(10.034)

* -61.922
(15.746)

** -122
(25.023)

**

Percent FT Students 25.949
(14.907)

2.068
(15.179)

-17.238
(15.678)

Percent Associates 13.132
(10.256)

-8.361
(11.274)

-0.284
(10.648)

Percent Voc Awards 54.531
(9.397)

45.613
(10.989)

38.633
(10.436)

**

Remedial Services Dropped Dropped Dropped
Counseling Services Dropped Dropped Dropped
Employment Services 6.230

(598)
-4.178
(687)

-383
(742)

Placement Services 198
(552)

-566
(614)

-49.044
(655)

Day care 1,012
(331)

** 1,250
(347)

** 676
(342)

*

Dorms -291
(392)

-482
(427)

-759
(411)

F Ratio 7.63 7.93 8.82
R2 0.3407 0.3492 0.3740
Adjusted R2 0.2960 0.3051 0.3316
FTEEfficient 21,389 26.261 24,675
n 206 206 206
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APPENDIX E–continued
ORDINARY LEAST SQUARES REGRESSION RESULTS–SELECT

INSTITUTIONS

Variable 1999 2001 2003
Constant 7,228

(2,764)
** 7,135

(3,532)
* 5,254

(2,002)
**

Student FTE -0.762
(0.193)

** -0.686
(0.184)

** -0.531
(0.144)

**

Student FTE Squared 2.84X10-5

(1.14X10-5)
* 3.91X10-5

(1.53X10-5)
* 2.16X10-5

(7.70X10-5)
**

Instructional Percent -22.595
(25.551)

-26.785
(26.356)

-26.079
(20.543)

Percent FT Faculty 0.839
(11.971)

23.351
(12.988)

64.457
(12.817)

**

Average Faculty Salary 0.069
(0.025)

0.082
(0.023)

** 0.109
(0.018)

**

Average Class Size -21.571
(8.873)

* -50.238
(12.076)

** -209
(26.858)

**

Percent FT Students -7.028
(18.528)

-11.082
(17.481)

-13.780
(15.821)

Percent Associates -1.906
(13.398)

-3.493
(11.673)

0.301
(913)

Percent Voc Awards 52.817
(12.578)

** 46.101
(12.000)

** 24.093
(10.356)

*

Remedial Services Dropped -1,574
(2,771)

Dropped

Counseling Services Dropped Dropped Dropped
Employment Services 941

(937)
1,813
(904)

* -72.213
(633)

Placement Services -779
(815)

-429
(671)

1,005
(516)

Day care 1,074
(416)

* 597
(410)

732
(331)

*

Dorms -135
(522)

-654
(495)

-813
(375)

*

F Ratio 6.13 6.31 14.68
R2 0.2944 0.3162 0.4984
Adjusted R2 0.2463 0.2660 0.4645
FTEEfficient 26,840 17,541 24,592
n 206 206 206
*p<.05. **p<.01
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APPENDIX F
CORRELATION COEFFICIENTS–2003 DATA

costfte acostft pt_stu ft_stu stufte pctftstu ftesq instexp
costfte 1
acostft 1 1
pt_stu -0.1318 -0.1318 1
ft_stu -0.155 -0.155 0.8367 1
stufte -0.1519 -0.1519 0.939 0.974 1
pctftstu 0.0119 0.0119 -0.4309 -0.048 -0.2084 1
ftesq -0.0941 -0.0941 0.9033 0.8902 0.9326 -0.1816 1
instexp 0.0689 0.0689 0.8452 0.8926 0.9101 -0.1833 0.842 1
totexp 0.07 0.07 0.875 0.9106 0.9337 -0.1959 0.8692 0.9668
instpct -0.0585 -0.0585 0.0566 0.0937 0.0823 0.0467 0.0403 0.2274
pt_fac -0.0814 -0.0814 0.7946 0.7705 0.8125 -0.2776 0.7719 0.803
ft_fac -0.0805 -0.0805 0.8231 0.9048 0.9086 -0.1111 0.8539 0.929
fac_fte -0.0862 -0.0862 0.8622 0.8947 0.9184 -0.2043 0.8675 0.9247
pctftfac 0.0532 0.0532 -0.2325 -0.1042 -0.1616 0.4598 -0.1227 -0.1127
avfacsal 0.0243 0.0243 0.498 0.4219 0.4709 -0.3328 0.3453 0.4912
aavfacs 0.0243 0.0243 0.498 0.4219 0.4709 -0.3328 0.3453 0.4912
avclassz -0.2607 -0.2607 0.2843 0.3178 0.3172 -0.0329 0.2016 0.1646
remdsvc 0.0403 0.0403 0.0516 0.0522 0.0541 -0.1425 0.028 0.056
counsel . . . . . . . .
employ -0.0444 -0.0444 0.0899 0.0963 0.0977 -0.0095 0.0484 0.0914
placemnt 0.0395 0.0395 0.0092 0.0613 0.0423 0.0886 0.0078 0.0845
daycare 0.0383 0.0383 0.3022 0.3286 0.3313 -0.1032 0.225 0.3683
dorms 0.0133 0.0133 -0.2343 -0.1498 -0.191 0.2628 -0.1587 -0.1932
awlt1yr -0.032 -0.032 0.3793 0.2551 0.3171 -0.2218 0.3002 0.2968
awlt2yr -0.019 -0.019 0.3931 0.3368 0.3741 -0.1081 0.3721 0.3691
awassoc -0.113 -0.113 0.7507 0.8876 0.8679 -0.0675 0.7889 0.8109
awtotal -0.0936 -0.0936 0.7535 0.7734 0.7973 -0.1719 0.7367 0.749
pctassoc -0.1095 -0.1095 0.0475 0.1927 0.1407 0.1579 0.0875 0.1034
voctot -0.0531 -0.0531 0.5973 0.5858 0.6149 -0.1686 0.5545 0.6274
acadtot -0.1199 -0.1199 0.7193 0.7778 0.7859 -0.1173 0.7459 0.6662
vocratio 0.1353 0.1353 -0.2459 -0.2917 -0.2849 0.0902 -0.226 -0.1847
branch -0.0156 -0.0156 -0.1234 -0.1032 -0.1159 0.1047 -0.0765 -0.1169
r_l -0.0428 -0.0428 0.0759 0.1286 0.1122 -0.0606 0.0071 0.1019
r_m 0 0 -0.3412 -0.3207 -0.3425 0.1372 -0.2716 -0.3147
r_s 0.1333 0.1333 -0.2822 -0.3106 -0.3117 0.2465 -0.1715 -0.2943
sub_m -0.0576 -0.0576 0.2489 0.2107 0.2353 -0.168 0.1892 0.2168
sub_s -0.038 -0.038 0.088 0.0766 0.0845 -0.0967 0.0447 0.0748
urb_m 0.0258 0.0258 0.4307 0.3869 0.4211 -0.1907 0.3721 0.4025
urb_s -0.0235 -0.0235 0.0572 0.0857 0.0775 -0.017 0.0387 0.0761
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APPENDIX F- continued
CORRELATION COEFFICIENTS–2003 DATA

totexp instpct pt_fac ft_fac fac_fte pctftfac avfacsal aavfacs
costfte
acostft
pt_stu
ft_stu
stufte
pctftstu
ftesq
instexp
totexp 1
instpct 0.0483 1
pt_fac 0.8056 0.0791 1
ft_fac 0.9182 0.1747 0.7617 1
fac_fte 0.9202 0.1368 0.9345 0.9424 1
pctftfac -0.1383 0.1776 -0.4638 0.0063 -0.2359 1
avfacsal 0.4964 0.0305 0.3327 0.3761 0.3783 -0.1533 1
aavfacs 0.4964 0.0305 0.3327 0.3761 0.3783 -0.1533 1 1
avclassz 0.193 -0.0607 -0.0293 0.1031 0.0415 0.1843 0.3029 0.3029
remdsvc 0.0597 -0.1561 0.0512 0.048 0.0528 -0.1096 0.0838 0.0838
counsel . . . . . . . .
employ 0.0972 0.0541 0.0885 0.0934 0.097 -0.0604 0.1237 0.1237
placemnt 0.0823 0.097 0.0615 0.0756 0.0733 0.0079 0.0159 0.0159
daycare 0.3786 0.0107 0.2667 0.3316 0.3198 -0.0704 0.3681 0.3681
dorms -0.1937 -0.0501 -0.2301 -0.1332 -0.1919 0.2822 -0.2181 -0.2181
awlt1yr 0.2993 0.1065 0.3117 0.2619 0.3047 -0.121 0.1869 0.1869
awlt2yr 0.3672 0.1513 0.3374 0.3877 0.3871 -0.0072 0.0929 0.0929
awassoc 0.834 0.0645 0.7239 0.7895 0.8072 -0.1367 0.3534 0.3534
awtotal 0.7651 0.123 0.6926 0.7217 0.7539 -0.1497 0.3409 0.3409
pctassoc 0.126 -0.1569 0.0701 0.0984 0.092 -0.0123 0.0676 0.0676
voctot 0.6145 0.2046 0.5792 0.5974 0.6271 -0.1136 0.264 0.264
acadtot 0.7188 -0.0376 0.6174 0.6524 0.677 -0.1502 0.3345 0.3345
vocratio -0.229 0.2178 -0.1641 -0.1719 -0.1791 0.1226 -0.261 -0.261
branch -0.122 0.0048 -0.1349 -0.0957 -0.1222 0.1361 -0.1011 -0.1011
r_l 0.1194 -0.0513 0.1126 0.1393 0.1346 -0.0488 0.024 0.024
r_m -0.3265 0.01 -0.2778 -0.2703 -0.2919 0.0715 -0.2723 -0.2723
r_s -0.2984 -0.0575 -0.2675 -0.2836 -0.2938 0.225 -0.2748 -0.2748
sub_m 0.2107 0.0505 0.2202 0.1688 0.2064 -0.1416 0.2367 0.2367
sub_s 0.0766 -0.0377 0.0491 0.0286 0.041 -0.1158 0.2403 0.2403
urb_m 0.4123 0.0811 0.3394 0.3576 0.3716 -0.0979 0.2528 0.2528
urb_s 0.0733 0.0196 0.0891 0.0837 0.0919 -0.0421 0.0013 0.0013
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APPENDIX F- continued
CORRELATION COEFFICIENTS–2003 DATA

avclassz remdsvc counsel employ placemnt daycare dorms awlt1yr
costfte
acostft
pt_stu
ft_stu
stufte
pctftstu
ftesq
instexp
totexp
instpct
pt_fac
ft_fac
fac_fte
pctftfac
avfacsal
aavfacs
avclassz
remdsvc
counsel
employ 0.0335 -0.0159 . 1
placemnt -0.0569 -0.0219 . 0.4371 1
daycare 0.099 0.0681 . 0.1687 0.1159 1
dorms 0.0038 0.0325 . -0.0628 -0.0398 -0.1376 1
awlt1yr 0.0703 0.031 . 0.0814 0.01 0.0765 -0.1465 1
awlt2yr 0.0203 0.0312 . 0.0717 0.0142 0.095 -0.0218 0.3271
awassoc 0.2432 0.0455 . 0.0972 0.066 0.3305 -0.113 0.2586
awtotal 0.1982 0.0509 . 0.1171 0.0511 0.2732 -0.1491 0.7139
pctassoc 0.2196 -0.0367 . -0.0125 -0.0658 0.1024 0.1124 -0.538
voctot 0.0959 0.0438 . 0.129 0.0682 0.2191 -0.1493 0.8286
acadtot 0.2777 0.0436 . 0.0594 0.0086 0.2571 -0.0974 0.3011
vocratio -0.3326 -0.0859 . 0.0189 0.1651 -0.0949 -0.0455 0.1949
branch -0.0227 0.013 . 0.0173 0.0001 -0.0934 0.0555 -0.0923
r_l 0.046 0.0248 . 0.0518 0.0607 0.1392 0.0204 0.069
r_m -0.172 0.04 . -0.0287 -0.0153 -0.1321 0.2407 -0.1101
r_s -0.218 -0.1597 . -0.152 -0.0786 -0.2407 0.0794 -0.1158
sub_m 0.1128 0.0177 . 0.0327 -0.0389 0.0759 -0.0795 0.0954
sub_s 0.1111 0.0224 . 0.0497 0.028 0.1154 -0.172 -0.007
urb_m 0.2073 0.0218 . 0.0175 0.0101 0.1425 -0.181 0.1978
urb_s 0.0166 0.0108 . 0.0502 0.0495 0.0174 -0.1026 -0.0284
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APPENDIX F- continued
CORRELATION COEFFICIENTS–2003 DATA

awlt2yr awassoc awtotal pctassoc voctot acadtot vocratio branch
costfte
acostft
pt_stu
ft_stu
stufte
pctftstu
ftesq
instexp
totexp
instpct
pt_fac
ft_fac
fac_fte
pctftfac
avfacsal
aavfacs
avclassz
remdsvc
counsel
employ
placemnt
daycare
dorms
awlt1yr
awlt2yr 1
awassoc 0.2822 1
awtotal 0.5369 0.8387 1
pctassoc -0.4165 0.2655 -0.163 1
voctot 0.5837 0.5992 0.9067 -0.3706 1
acadtot 0.2837 0.8956 0.794 0.1924 0.457 1
vocratio 0.1854 -0.332 -0.0896 -0.5674 0.2278 -0.5183 1
branch -0.1189 -0.1016 -0.1344 0.1242 -0.1414 -0.0777 -0.0176 1
r_l 0.0965 0.1564 0.155 0.0227 0.1312 0.1359 -0.093 -0.0938
r_m -0.0665 -0.2762 -0.248 -0.0601 -0.1759 -0.2667 0.1626 -0.1511
r_s -0.1458 -0.2978 -0.283 -0.1311 -0.2503 -0.227 0.1498 -0.0813
sub_m 0.1448 0.1689 0.1853 -0.0292 0.1461 0.178 -0.097 -0.0668
sub_s -0.0793 0.085 0.0374 0.1091 -0.0054 0.0864 -0.1333 -0.0848
urb_m 0.1609 0.316 0.3346 -0.0106 0.2971 0.2732 -0.0637 -0.0822
urb_s 0.0146 0.0675 0.0337 0.0619 0.0565 -0.011 0.0283 -0.041
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APPENDIX F- continued
CORRELATION COEFFICIENTS–2003 DATA

r_l r_m r_s sub_m sub_s urb_m urb_s
costfte
acostft
pt_stu
ft_stu
stufte
pctftstu
ftesq
instexp
totexp
instpct
pt_fac
ft_fac
fac_fte
pctftfac
avfacsal
aavfacs
avclassz
remdsvc
counsel
employ
placemnt
daycare
dorms
awlt1yr
awlt2yr
awassoc
awtotal
pctassoc
voctot
acadtot
vocratio
branch
r_l 1
r_m -0.2885 1
r_s -0.1553 -0.2503 1
sub_m -0.1276 -0.2056 -0.1107 1
sub_s -0.162 -0.2611 -0.1405 -0.1154 1
urb_m -0.157 -0.253 -0.1362 -0.1119 -0.1421 1
urb_s -0.0783 -0.1262 -0.0679 -0.0558 -0.0708 -0.0687 1
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